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Illustrations drawn and separated (including color bitmaps) using the Arts & Letters Graphics Editor. 


Even if your artistic ability never went much be imported, and finished artwork can be exported 
beyond finger painting, you can still create profes- to desktop publishing applications. 
sional quality illustrations, charts, signs, logos, and Now the answer to presentation-quality graphics 
more with the Arts & Letters Graphics Editor. is right at your fingertips. For more information and 
Draw your own freehand illustrations using a free portfolio of exciting color images created with 
smooth, high-resolution Bezier curves. Or choose Arts & Letters, call or write today. 


from more than 15,000 clip-art images and dozens 
of typefaces. Both text and clip art can be sized, 
stretched, slanted, rotated, colored, and modified. 
Arts & Letters lets you create slides and color 
separations from color photos on your PC. Scanned Computer Support Corporation 
images can be traced automatically. Drawings can 15926 Midway Road, Dallas, Texas 75244 (214) 661-8960 
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ANNOUNCING 


A BREAKTHROUGH 


IN 3D ANIMATION FOR YOUR PC. 


Autodesk 3D Studio. 
You'd buy it even if it didn’t cost 
thousands less. 

‘True, you can spend a lot more for 
3D animation. But do you really need to? 
Maybe you should take a good look at 
Autodesk 3D Studio” Because once you 
do, you may never look at a more expen- 
sive 3D animation software program again. 


Big features, small price. 

Autodesk 3D Studio software has all the professional 
features to produce broadcast quality 3D animation. All in one 
powerful, easy-to-use integrated user interface. Like a mod- 
eler, materials editor, renderer, keyframer and more. 

Create sophisticated, high resolution animation. In less 
time. For less money. Render 32 bits of color to a variety 
of industry standard file formats. Then view them on 
everything from VGA to high resolution graphic displays 
like TARGA? Or output to videotape, film recorders or 
color printers. 


Unleash full-blown 3D animation. 


and affordable on a PC. The Autodesk 
i | 3D Studio keyframer creates movements 
#2 automatically—and does it with amazing 
Lae speed. Then the renderer produces finished 
animations so quickly, you won't believe 
your eyes. 


Wide range of tools. Wide-eyed effects. 
Combine fonts and powerful drawing 
features with built-in 3D geometry tomodel 
objects. Use the extensive materials library, or create your own 
with shades and textures of startling photo-realistic quality. 
And bit map images or even 2D animations can be applied to 
objects for special effects. 
Add drama with cast shadows and camera moves. 
Like roll and dolly. [luminate your scene with spot- 
lights of animated color, hotspot and falloff. Or use 
automatic squash and stretch or ease in/out to create 
convincing lifelike movements. The only limitations are 


the boundaries of your imagination. 
rx ® 


Sure, the features are eye-popping—but the 


a‘ real eye-opener is the price. Only $2995. Why you’d 
Professional quality 3D animation is now possible AUTODESK want another program is the $64,000 question. 


For more information, or the name of your nearest Authorized Multimedia Reseller, call 1-800-879-4A3D. (1-800-879-4233) 


Autodesk, Multimedia Division, 2320 Marinship Way, Sausalito, CA 94965 © 1990, Autodesk. 
Autodesk 3D Studio is a trademark of Autodesk. The Autodesk logo is a registered trademark of Autodesk. TARGA is a trademark of Truevision. 
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FOCUS: Corporate Animation 


34 Hollywood Style 
34 
Animation production 


houses used to work almost 
entirely with the film and 
broadcast industries. But 
that’s changing, as demand for 
sophisticated, computer-gener- 
ated animations spreads to the 
corporate world. 

By Rita Shoor 


Water, Water, 
Everywhere 


When it comes to rendering, 
realistic-looking water effects 
have always been difficult to 
portray. But recently, research- 
ers in the US, UK, and Japan 
have devised some interesting, 
effective ways of doing this. 

By Peter Sdrensen 


COVER: [his frame—from a 
commercial produced by 
Broadcast Arts for DMD&B- 
New York—was created 
and ray-traced by Blue Sky 
Productions’ (Ossining, NY) 
Carl Ludwig using a Silicon 
Graphics Personal Iris run- 
ning Blue Sky’s proprietary 
software. Film recording 
courtesy GW Hannaway & 
Assoc. (Boulder, CO). For 
more, see page 40. 


Making Waves 


Dramatic improvements 
in computational time and 
realism for modeling waves are 
being published and tested by 
researchers worldwide. Soon, 
we'll be able to bid farewell to 
the monotonous, phoney-look- 
ing, computer-generated waves 
we ve had to settle for. 

By Peter Sérensen 


61 The Human Factor 
Once used only at mili- 
tary research institutions and 
universities, human modeling 

software, which allows engi- 
neers to place human models 
into their designs, is now 
becoming available to the gen- 
eral engineering community. 
By Caren Potter 


you_can 
visualize it 
here. 


It’s only a tool. But a tool you need. It can’t replace 
your skill, experience, or intuition. But it can trans- 
form volumes of data into understandable images. 
It’s ESV,™ the 3D graphics workstation series 
from Evans & Sutherland. ESV—the scientific 
visualization machine. Scientific visualization has 
proven to be invaluable. Now ESV makes it practi- 
cal. Because the UNIX® based system merges 
PEX graphics, X Windows,™ OSF/Motif,™ and 
networking standards with the power of AVS™ 
software—giving you sophisticated visualizations 
without graphics programming. For over 20 years, 
Evans & Sutherland has been selling and support- 
ing computers for scientific visualiza- 
tion. We know 3D graphics, and like 
you, we know the greatest discoveries 
are yet to come. Learn how standards 
compliant ESV can help with your 
discoveries. Call 1-800-367-7460 
today. ESV. Engi- 
neered for science, 


designed for people. 


EVANS & SUTHERLAND 


Design Systems Division Salt Lake City, Utah 84108 
540 Arapeen Drive (801) 582-5847 


ESV and ESV Series are trademarks of Evans & Sutherland Computer Corporation. 
AVS is a trademark of Stardent Computer Inc. OSF/Motif is a trademark of the Open Software Foundation, Inc. 
UNIX is a registered trademark of AT&T. X Window System is a trademark of the Massachusetts Institute of Technology. 


ESV Workstation 
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Early Warnings 


ne would think that after so many years of trying to relay accurate, 

timely, and useful information about computer technology to its 
end users, the computer industry would have pulled its act together by 
now. Unfortunately, when it comes to new product introductions, a cloud 
of confusion continues to hang just as heavily over end users. 


Ten years ago, misconceptions by potential buyers revolved mostly 
around the technology itself. That was understandable. Computing was 
a new concept to most people. And the challenge, both to the suppliers of 
the technology and to the press that reported on it, was to accurately 
explain the mystery of what computers could do and how they could do it. 


As users became increasingly knowledgeable about how their systems 
operated, that storm of confusion steadily blew out to sea. But in its 
wake, another ominous front, entirely different in composition, has crept 
in to replace it. This time the chaos is created by turbulence in the flow of 
information rather than by the complex nature of the information itself. 


Indeed, today the goal for many vendors seems not to involve informing 
computer users about the true implications of a new development as 
much as being the first to announce it. The result is that users are often 
at a loss when trying to distinguish between what is a real product from 
what is under development from what is nothing more than a fanciful 
notion. Meanwhile, the industry slowly grinds down, as users learn that 
it makes more sense to work with the limitations of their current sys- 
tems than to spend time worrying about retooling their businesses with 
products that may not materialize for many months or years, if ever. 


By being first, some vendors seek a sales and marketing edge, hoping 
that buyers will commit to their products and forego competing products 
that, while lacking the new features, are both available and capable of 
doing the job. Yet, launching a product too early ignores the backlash of 
disappointment that customers will feel when the product is delayed or 
when the first release lacks the special feature that attracted them to it 
in the first place (see “A Call for Ethics,” page 116). 


To help you cut through the commotion, CGW’s policy has been to review 
only those products that are currently available. For example, although 
Newtek’s Video Toaster (see Review, page 89) was shown as a prototype 
two and a half years ago, it wasn’t available until last November. While 
we included a Product Spotlight on the Toaster in October and worked 
with beta copies several months in advance, we waited to test the final 
version before offering a review. As a further step, we have begun includ- 
ing specific information about the scheduled availability of each new 
product that we report on. Thus, while we place a high premium on 
timeliness, we think it is important to temper our enthusiasm with re- 
spect for your practical needs. Let us know if you agree. 


FA dt tide 


Phil LoPiccolo 
Editor 
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“Mithout Alias 
«the Pseudopod would 
eae a puddle. 


ee mere 


Copyright © 1989 Twentieth Century Fox. Ail rights reserved. Image created by Industrial Light & Magic. 


Create a new life form made entirely create your award winning logos, corpo- Metamorphosis, VideoPaint and Video 
of water! Impossible? Not for Lucasfilm’s rate presentations, openings, transitions, Integration, analog and digital, let you 
Industrial Light & Magic and Alias animations and special effects. explore ideas —and new business oppor- 
Animator. Hundreds of leading production tunities—you only dreamed of before. 
The astonishing result was the facilities and corporate such an easy-to-use, 
Pseudopod from the movie “The Abyss: video departments world- powerful tool in the 
A remarkable cinematic achievement that wide already use Alias hands of your creative 
was awarded the highest honor, an Animator to give them staff can significantly 
Oscar for special effects. the creative edge. improve your bottom 
Not every job is that complex. But the Because Alias Animator line. And now we can 
same powerful 3D animation system that lets designers do what help you enter the world 
created the Pseudopad’tan be used to they do best—focus on _— of 3D animation even 
the creative task, not on —_/mage created by Compugraph Designs. faster with a hardware 
complex.programming. and software leasing program designed 
A completely integrated system for to fit even the tightest budget. 
3D modeling, rendering and animation, For information on how Alias 
Alias Animator puts a stunning array Animator can give you the creative 
of creative tools at your fingertips. edge, contact an Alias representative in 
Raylracing, Natural Phenomena, your area. 


wm Alias 


110 Richmond Street East, 
Toronto, Canada M5C IPI 


san ALIAS AGiNeTOR 


> Fax (416) 362-0630 F @R AT H ECE CRE mwrr! VE EDGE 
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There are concrete reasons 
CAD/CAE. Then again, there 


There are all kinds of reasons why Compag sells more computers cache designs, high-speed memory along with innovative archi- 
for CAD/CAE than IBM, Apple, H-P/Apollo, Sun and all the others. tecture. So they all deliver the maximum performance possible for 
Powerful reasons. Business reasons. Proven reasons. the demanding graphics applications designers depend on. 


And they all start with you. 

You see, before we build our PCs, we talk 
with CAD users like you. To see what you need 
to build bridges. Mold plastic. Bend steel. Or do 
whatever your job demands. 

This helps us build higher-performing PCs. 
Start with your need for speed. 

We optimize our personal computers based 
on Intel’s 486 and 386 microprocessors with 


Plus, we build in high-speed fixed disk drives 
and the capacity for math coprocessors. So you'll 
access huge files and manipulate data without delay. 

After that, we make sure you have drawing 
power. The board and monitor of the COMPAQ 
Advanced Graphics System work to deliver accel- 
erated, high-resolution performance for 2-D 
drawings and 3-D rendering and solids modeling. 
And our industry-standard compatibility lets you 


COMPAQ, Registered U.S. Patent and Trademark Office. UNIX is a registered trademark of AT&T. Product names mentioned may be trademarks and/or registered trademarks of other companies. ©1990 Compaq Computer Corporation. All rights reserved. 


isthe leader in 


are plastic and steel ones, to 


work with an enormous range of third-party software, graphics 
boards and monitors. 

Next, we make sure you have flexibility. 

COMPAQ PCs provide an unbeatable platform that is easily 
customized to your needs. You can use up to 2.6 gigabytes of total 
system storage to hold large design files. Expand RAM up to 100 MB 
to get the highest performance for today’s CAD/CAE applications, 
plus room for tomorrow’s. And use up to seven expansion slots for 
your choice of thousands of cards and peripherals. 

As technology advances, you can easily upgrade a COMPAQ PC- 
based multivendor solution. And you'll always have the freedom 
to work in Microsoft’s MS-DOS, or multitask with MS OS/2 as well 


as SCO’s UNIX operating system. You can run Microsoft’s 
Windows 3.0. And best of all, you can run CAD applications 
and personal productivity software all on one system. 

All that’s left to cement our case is your Authorized COMPAQ 
Computer Dealer, who can build the ideal multivendor CAD/CAE 
solutions for your unique needs. 

For the nearest dealer and more information, call 1-800-231- 
(900, Operator 127. In Canada, 1-800-263-5868, Operator 127. 


LOMPAL 


It simply works better. 


“G LOBAL LAB” Color software 
for the PC AT makes color image 
processing easy.” 


—Fred Molinari, President 


Mouse-driven interface 


High speed 24-bit processing 


« Works directly on hue, saturation, and 
intensity (HSI) 


= Fully supports DT2871 frame grabber 


. ; 48 D7 a ter. af . for real-time HSI/RGB and RGB/HS! 
Segmentation ee i le OL ae _* conversions 


GLOBAL LAB Color, 
(HSI) Color™ Image Processing 


ete eR SS $1,995 
DT2871 (HSI)Color 
Wide Range of Tools: Frame Grabber Board............ $3,995 
: i saturation, * Histograms | P aieeta | : | 
Interac ty adjustment = Geometric processing | Quantity pricing available; all prices U.S. list 
: i S 
« Segmentation = Text and graphics Overlays” 
nee . Powerful scripting capabilities FAST 5 day delivery 
: « Saving and restoring TIFF, 
pina re TGA and Aurora™ fie formats Callfor FREE Catalog 
» User-de . 
Math & logic operations * Fame grabbing (508) 481-3700 
- Measurement In Canada, call (800) 268-0427 


DATA TRANSLATION 


World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro, MA 01752-1192 USA, (508) 481-3700, Fax (508) 481-8620, Tlx 951646 
United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, U.K., (734) 793838, Fax (734) 776670, Tlx 94011914 
Germany Headquarters: Data Translation GmbH, Im Weileren 10, 7120 Bietigheim-Bissingen, Germany 7142-54025, Fax 7142-64042 
International Sales Offices: Australia (2) 699-8300; Belgium (2) 466-8199; Brazil 11 240-0598: Canada (416) 625-1907; China (1) 513-7766 x1222; Denmark 2 274511; Finland (0) 3511800; France (1) 69077802; 
Greece (1) 361-4300; Hong Kong (5) 448963; India (22) 23-1040; Israel 52-545685: Italy (2) 82470.1; Japan (3) 502-5550, (3) 5379-1971; Korea (2) 718-9521; Netherlands (70) 399-6360; New Zealand (9) 415-8362; 
Norway (2) 53 12 50; Poland (22) 580701; Portugal 1-7934834; Singapore 338-1300; South Africa (12) 803-7680; Spain (1) 555-8112; Sweden (8) 761 78 20; Switzerland (1) 723-1410; Taiwan (2) 3039836 
GLOBAL LAB and (HSI) Color are trademarks and Data Translation is a registered trademark of Data Translation, Inc. All other trademarks and registered trademarks are the property of their respective holders. 
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Artists” (January) was out- 

standing. Authors Renée 
LeWinter and Cynthia Baron pos- 
sess an insightful view of the out- 
put issues of concern, not only for 
fine artists, but for all users of 
computer graphics. Their empa- 
thetic understanding of everyone’s 
concerns was refreshing: Rather 
than bash one side or the other, or 
trash the technology, they at- 
tempted to identify what was 
wrong, why it was wrong, and 
what we can reasonably expect 
from current technology. 

From the authors’ review, we 
can easily see that even different 
implementations of the same tech- 
nology result in very different im- 
ages. Indeed, it seems entirely 
likely that there will never be a 
universally accepted level of image 
quality within any one set of hard- 
ware or software devices and that 
we will always have to deal with 
trial-and-error experimentation of 
the various technologies. 

There’s little doubt that periph- 
eral manufacturers will eventually 
reach the levels necessary to meet 
the desires of fine artists. Right 
now, though, almost all manufac- 
turers are focused on the meat of 
the market: business uses and 
commercial proofing. The day of 
the fine artist will come, though 
not at the expense of this highly 
lucrative market. 

But even these users are becom- 
ing more sophisticated, more par- 
ticular, and more demanding. Out- 
put peripheral manufacturers are 
slowly beginning to realize that 
widespread acceptance of their 
products depends primarily on out- 
put that meets the needs of the 
fine artist, simply because that is 
the standard against which we all 
judge hard copy. 


T he article “Output Options for 
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Optimistic over Output 


Technology will catch up, if not 
out of virtue, then out of pure busi- 
ness necessity. And when it does, 
all artists, and even we lowly busi- 
ness users, will have new output 
media to use that will be virtually 
unbounded, except by our own 
imaginations. 


Sid Phillips 
Department Leader 
Milliken Media Services 
LaGrange, GA 


Lag for Lasers 

I was recently interviewed by John 
Gantz for the article entitled “A 
Schizophrenic Market” (January). 
Mr. Gantz and I spoke at some 
length, so I am not sure precisely 
where the misunderstanding oc- 
curred. He quoted me as saying, 
“color laser printers ... are now 
available for under $10,000.” To be 
correct, the statement would have 
to read something like “Postscript- 
compatible color thermal transfer 
printers ... are now available for 
under $10,000.” 

Strictly speaking, there are no 
color laser printers available at 
any price. The Canon CLC-500 has 
an option for color printing, and 
the Colorocs device uses a light 
source (though not laser), but in 
both cases, these devices are well 
in excess of $10,000. 

BIS believes that there will 
eventually be color laser printers 
for less than $10,000 (that, in fact, 
such price points are necessary for 
color laser printing to become a 
widespread reality at all), but that 
day is not yet here. 


Bill Flynn 

Market Analyst 

Color Hard-Copy Services 
BIS CAP International 
Norwell, MA 


Alias for Architecture 

Your December cover looks great. 
Alias was pleased to supply the im- 
age, but you left out the credit for 
Design Vision, the creators. De- 
sign Vision, of Toronto, creates ar- 
chitectural visualizations using 
Alias software for clients around 
the globe. 

As the cover illustrated, Alias is 
an outstanding solution for archi- 
tectural visualization. That’s why 
we're disappointed that Alias 
wasn’t included in the “Designer 
Interiors” article inside. Alias De- 
signer, priced from $12,000 and 
running on the Personal Iris work- 
station from Silicon Graphics Inc. 
and the IBM RISC System/6000 
platform, combines advanced mod- 
eling, rendering, and image output 
with high-speed operation. 

With Designer, 3D surfaces can 
be modeled, refined, rendered, and 
output as full-color imagery (such 
as that used on your cover) or as 
3D B-spline data for use in CAD 
systems. Data transfer is accurate 
to and from Designer with formats 
such as DXF, IGES, or VDAFS. 
You can turn 3D wireframe mod- 
els or externally generated data 
into photo-realistic computer im- 
ages, and you can simulate envi- 
ronmental settings. 


Stephen Bingham 
President 

Alias Research Inc. 
Toronto, Canada 


Intergraph’s Growth 

In “CAD at Large” (November), 
John Gantz made some interest- 
ing, albeit misleading, statements. 
First, he says, “The big system 
vendors are back in the running as 
CAD suppliers. The days of an In- 
tergraph or Mentor Graphics 
springing up from nowhere are 
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over. Systems vendors will sell en- 
terprise-wide design solutions and 
help in the integration process; 
niche vendors will be OEM suppli- 
ers to them.” 

He goes on to say, “Mergers and 
acquisitions will continue. Fur- 
thermore, companies that seem big 
today—such as Prime and Inter- 
graph—will seem to get smaller in 
comparison to IBM, DEC, and HP, 
as customers shift their buying cri- 
teria from system features to ven- 
dor experience and viability.” 

In response to Mr. Gantz’s obser- 
vations, perhaps I should take a 
moment to remind him of Inter- 
graph’s history, and to update him 
with some current information. As 
for Intergraph coming from no- 
where, Intergraph is the number 
one CAD/CAM vendor in North 
America and the number two ven- 
dor worldwide. Additionally, Inter- 
graph is the number two vendor in 
the PC-based CAD market as well. 
With more than 21 years of experi- 
ence in the CAD business, more 
than 8000 employees, and a world- 
wide presence, it is hard to under- 
stand how anyone can say that we 


scan converters, Folsom Research has built a 


worldwide reputation for superior products and 


leading-edge technology. 


Fina out why we were chosen by Alliant, DEC, HP, 
IBM, Silicon Graphics, Sun, and more... 


We'll make a convert out of you! 


@ 


Folsom 


EAR CH 


526 East Bidwell Street 
Folsom, CA 95630 
tel: 916.983.1500 
fax: 916.983.7236 
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came from nowhere. 

It is also difficult for me to un- 
derstand how Mr. Gantz can refer 
to a company with the widest 
range of integrated applications in 
the industry, and nearly 1000 soft- 
ware products available on their 
platforms, as being a niche vendor. 
An approximate 20-percent growth 
during 1990 and gains in market 
share would say Intergraph is get- 
ting larger, not smaller, relative to 
large systems vendors. 


Loyd Tarver 

Executive Director 

Systems Product Marketing 
Intergraph 

Huntsville, AL 


Particle Effects 

I would like to add some informa- 
tion to the article on animation 
special effects, “Animation Across 
the Airwaves” (November). The ar- 
ticle mentions proprietary soft- 
ware that is being used for creat- 


We Can Convert Anyone 


0. products convert any high-resolution graphics 
display to standard NTSC or PAL video. With over 
10 years of experience in designing state-of-the-art 


ing particle effects. This type of 
software is now available commer- 
cially through Thomson Digital 
Image. TDI’s Particle module is an 
option to our Explore software. It 
offers realistic effects such as rain, 
snow, fire, waterfalls, and explo- 
sions. The special effects that can 
be created with Particle are nearly 
impossible to achieve using con- 
ventional animation methods, 
since they would require individ- 
ually animating hundreds or thou- 
sands of objects. 


Denis Schlumberger 
President 

TDI 

New York 


We welcome your suggestions, 
comments, and questions. 
Please address letters to: 
Editor 

Computer Graphics World 


One Technology Park Drive 
POB 987 

Westford, MA 01886 

FAX: (508) 692-0525 

MCI Mail: CGW 
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Break-Even Ardiysis 


Sales in Dollars 


Amazing special effects 


e envelope (warp) text and graphics 

e simulate 3D with perspective function 
e extrude to give depth to text/graphics 
¢ blend between shapes and/or colors 


Incredible type control 
e over 150 fully scalable outline fonts 
e see exact fonts on-screen 


¢ paragraph and multi-column text 
e import ASCII text files 
e fit text to a curve 


¢ create your own fonts or symbols 


Superb value 


¢ over 4000 symbols and clipart images 
e dotted and dashed line styles 
e over 80 arrowheads 


e dozens of vector and bitmap patterns 
e free Pantone* license 


e 24 bit color supported 

e¢ 31 import/export filters 

¢ CorelTRACE - batch autotrace utility 
e MOSAIC - visual file manager 

e WFNBOSS - typeface converter 


CORELORAW/ 


‘eo 


=o 


* A ore of users. a onl i 
serge. te ee co paper ON Serres wh 
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, Call customer service: (613) 728-8200 for information and a free demo disk ‘ ee Tel: (6 1 3) JOR OO 
Ay *Pantone, Inc.’s check-standard trademark for color reproduction and reproduction materials. 


Fax: (613) 761-9176 


Requires MS-WINDOWS 3.0 
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Should you buy aSo 


on the inside? Or w 


Inside every Sony monitor is 
the one and only Trinitron® one-gun 
picture tube, the same picture tube 
that’s in Sony TVs.Why does it 
make things look so much better? 
Because our patented Microblack® 
screen dramatically increases 
contrast for crisper, clearer images. 
Our Trinitron Aperture Grille delivers 
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brighter, richer colors that bring 
your graphics to life. And our ver- 
tically flat screen reduces glare 
and distortion. 

sony innovation doesn't stop 
there. Our Multiscan™ monitor was 
the first multi-frequency monitor 
ever developed. Because it sup- 
ports such a wide variety of graphics 


display standards, chances are 
you won'thave to buy another moni- 
tor as you upgrade your graphics 
capabilities. The latest version even 
gives you a 1024x768 non-inter- 
laced image for spectacular 
resolution with virtually no flicker. 
On the outside of every Sony 
monitor is the Sony name. The 


y monitor for whats — 


ats on the outside? 


© 1990 Sony Corporation of America. All rights reserved. Sony, Trinitron, Walkman and Microblack are trademarks of Sony 


@ @ TRINITRON 
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Same name you look for whenever 
you're in the market for innovative, 
quality electronic products. 

There’s a Sony monitor for 
every application, from 9" to 20) for 
everything from basic text and 
business graphics to advanced 


CAD/CAM and desktop publishing. 


And every Sony monitor is built 


to the most exacting specifications 
and backed by a nationwide net- 
work of Sony service centers. 

You expect innovation and 
quality from the company that 
brought you the first 3.5" disk drive, 
the first VCR, the compact disc, 
and the Walkman® personal stereo. 
And that’s just what you'll get when 


you buy a monitor with Sony quality 
on the inside, and the Sony name 
on the outside. 

For more information, call 
1-800-222-0878. 


SONY: 


SONY COMPUTER PERIPHERAL 
PRODUCTS COMPANY 


CIRCLE 9 ON INFORMATION CARD 


Intelligent 
Plotter. 
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AutoPlot software 

Srees-up your workstation Pen Grouping manages 

to keep you working pens to virtually 

while the plotter’s plotting. eliminate running out 
Roll Mode lets you plot IMB Memory “holds” more of ink while plotting. 


continuously without plot data for replotting 
changing media. and offloading your 
computer or spooler. 


> 


Artisan” Plus 1026M is the smart way paper. You can even set the 1026M for Make the intelligent choice. CalComp. 


to plot. “batch plot” and produce plots all night For more information, call: 800-932-1212. 
Smart because with a 1MB memory _ long. In Canada, 416-635-9010. Were waiting 

and AutoPlot® software you can keep Smart buy, too. This incredible perfor- to hear from you. 

designing while the plotter’s plotting. mance package is actually priced lower We draw 

And replot without resending data. than plotters with fewer features. Plus, , 4 ian ™ 
Smart because “pen grouping” man- _ it’s backed by a 1-year on-site warranty. your Imagination. 

ages the pens and virtually prevents And the smartest time to buy is right 

running out of ink. now. For a limited time, CalComp will =" 7CalComp 
Smart because with roll-feed media, include $500 worth of free plotter 

you're no longer “on-call” for loading supplies with each Artisan Plus 1026M. A Lockheed Company 


CalComp, P.O. Box 3250, Anaheim, Ca 92803. ©1991 CalComp. Artisan and We draw on your imagination 
are trademarks of CalComp. AutoPlot is a registered trademark of The Software Machine. *U.S. Suggested List Price. Prices outside the U.S. may vary. 


FOR DEALER INQUIRIES CIRCLE 5 
FOR END USER INQUIRIES CIRCLE 10 


tel (Stamford, CT, and Berkshire, England) and 

Electronic Graphics (Foster City, CA, and Bar- 
net, England) has finally reached its conclusion, with 
Quantel emerging as the victor. 

The battle, which raged over two continents, came 
to an end in January, when the two companies 
reached an out-of-court settlement that effectively 
prevents Electronic Graphics from selling its Pastiche 
videographics/paint system anywhere in the world. 
The Pastiche system had competed with Quantel’s 
own Paintbox system in the video production market. 
It now remains to be seen whether Quantel will use 
its patents to take legal action against other US ven- 
dors of videographics products. 

The settlement comes just three months after 
Quantel filed a lawsuit in US District Court charging 
Electronic Graphics with infringing on four Quantel 
patents. However, trouble between the two companies 
first erupted early in 1990, when Quantel brought a 
patent infringement suit against Electronic Graphics 
in a court in the United Kingdom. That suit prompted 
Electronic Graphics to withdraw from the UK market 
and try its luck in the United States. The company 
succeeded in selling eight systems before Quantel 
filed this most recent suit. 

The settlement of the US lawsuit was reached de- 
spite early vows from Electronic Graphics to fight the 
matter in court. At the time the action was filed, Elec- 
tronic Graphics chairman Junaid Sheikh criticized 
the Quantel patents, saying that they “never should 
have been issued” because they were based on known 
technology. However, in signing the settlement agree- 
ment, Electronic Graphics legally admits infringe- 
ment of all the patents. In addition, the agreement 
calls for Electronic Graphics to pay Quantel $360,000 
in damages. 


T he year-long battle over patents between Quan- 


Predicting the Next Step 

Although Quantel is not yet saying whether it 
plans to take action against other vendors in the US, 
it is doing little to discourage speculation that it will. 
According to Quantel spokesperson Roger Thornton, 
“Our attitude is that where, when, and if we see in- 
fringement of our patents, we will take action.” 

Of the four US patents at issue in the Electronic 
Graphics lawsuit, three were awarded to Quantel in 
the early 1980s, while the fourth was awarded just 
last year. In summarizing the nature of the patents, 
Thornton explains that one covers natural smooth- 
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Quantiel Rolls On 


line drawing, color mixing, and the pressure-sensitive 
stylus. A second covers scrollable cutouts, soft-edge 
stencils, painted stencils, and double stencils. A third 
covers the use of the on-screen color mixing palette. 
And the fourth, which is the newest patent, covers 
interactive corner pinning, a technique used to ensure 
2D images maintain proper 3D perspective when 
pasted into a new scene. 

Like Electronic Graphics, other vendors and indus- 
try experts in the US have criticized Quantel’s pat- 
ents as having been unfairly awarded. The patents, 
they say, are based on obvious and previously known 
technology developed by such graphics pioneers as Alvy 
Ray Smith, Lance Williams, and Ed Catmull. And be- 
cause that technology forms the core of many of the 
paint programs on the market today, the patents, say 
some, give Quantel the ability to target a lawsuit at any 
vendor that represents a competitive threat. 

Quantel’s Thornton, however, rejects such argu- 
ments, saying that if Quantel were simply patenting 
previously known technology, it would be a simple 
matter to prove that. “All you need is one piece of 
evidence that shows someone did this before Quantel 
... and the patents would be invalid,” he says. 

Moreover, says Thornton, at the time Quantel in- 
troduced its Paintbox in the early 1980s, there was no 
other product on the market like it. The Paintbox, he 
says, created the market for electronic painting and 
revolutionized the look of television. The technology, 
says Thornton, “might be obvious now, but it wasn’t 
then. It’s like looking back and saying the wheel was 
obvious. But it wasn’t obvious until it was invented.” 

According to Thornton, Quantel’s patents are nar- 
row in scope and cover only a specific way of perform- 
ing the various painting functions. “It is up to other 
people to find their own way of doing things,” he says. 

But whether or not Quantel continues to be success- 
ful in defending its patents, at least one industry ex- 
pert, Robi Roncarelli, publisher of Pixel, a Toronto- 
based computer animation newsletter, is concerned 
that Quantel may already have changed the charac- 
ter of the computer graphics industry. 

“Traditionally,” says Roncarelli, “there has been a 
lot of sharing of technical information at places like 
SIGGRAPH. I’m afraid people will be more reluctant 
to do that, and I’m concerned that companies will 
start competing in the courtroom rather than in the 
marketplace. If that happens, it will result in a tre- 
mendous waste of resources and will hurt the indus- 
try in the long run.” CGW 
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If all goes according to plan, users will soon have a new way to compare 
Graphics Benchmark workstation performance. Until now, users trying to make a purchasing 
N Completion decision have had to rely on the marginally useful MIPS, MFLOPS, 

ea's pret and Linpack numbers offered by vendors or go through the trouble of 
creating their own benchmarking tests. But come June or July, users 
should have yet another yardstick at their disposal—the Picture-Level 
Benchmark (PLB). 

The benchmark is being developed by the Graphics Performance 
Characterization group, a committee administered by the National 
Computer Graphics Association (Fairfax, VA) and composed of 
virtually all the major workstation vendors. Work on the benchmark 
reached a major milestone recently when six vendors—DEC, Evans & 
Sutherland, HP, IBM, Silicon Graphics, and Sun Microsystems— 
successfully ported the PLB program to their platforms and ran trial 
tests of the benchmark specification. According to Ken Anderson, 
chairman of the GPC, the exercise verified the validity of the PLB 
program and the three test files developed by the GPC group. 

All that remains now, says Anderson, is for the group to do a final 
debugging of the PLB code. At that point, it will be up to vendors to 
adapt the code to their particular hardware configurations and train 
the appropriate personnel in its use. By mid-year, Anderson predicts, 
workstation buyers will be able to run a PLB test at vendors’ local sales 
offices and end up with detailed performance reports in a single day. 

The three test files used in the trial exercises conducted by the group 
consisted of a 2D drawing of a multi-layered circuit board, a 3D 
wireframe model of an electronic enclosure, and a solid model of an 
engine cylinder head. Users wishing to test workstation performances 
for themselves will be able to use these same test files, or any of the 
other test files currently being developed by the GPC group. Users also 
will have the option of creating their own test files that are more 
representative of their particular application needs. 

Once a test is run, the PLB generates a GPCmark, a rating number 
that reflects how quickly the workstation ran the test. In addition, the 
PLB generates a report describing the key characteristics of the test 
images, such as the average number of primitives displayed, the number 
of times called per frame, and data about graphics attributes and 
matrix operations. The report provides enough details about the test to 
enable users to accurately compare systems. 


Thinking Machines (Cambridge, MA) has signed a collaborative 
Joint Efforts agreement with the Stanford Exploration Project geared at advancing 
the state of the art of geophysical computing. Sherpa (San Jose,CA), a 
vendor of product information management systems, has signed a joint 
marketing deal with Digital Equipment Corp. (Maynard, MA). A 
joint marketing agreement between Hewlett-Packard (Cupertino, CA) 
and GTX (Phoenix, AZ) targets joint sales of the HP Image Management 
System with GTX technical document management products. 

Ontologic (Burlington, MA) reports it has joined the IBM Business 
Partner program as IBM’s first supplier of object-oriented database 
management systems. Cardinal Technologies (Lancaster, PA) and 
Chips and Technologies (San Jose, CA) have inked an agreement to 
jointly develop a series of advanced accelerator boards for the video 
compression market. Dataproducts (Woodland Hills, CA) has signed a 
non-exclusive licensing agreement that provides Tektronix 
(Beaverton, OR) with its solid ink technology. Erdas (Atlanta) reports 
its has ported its GIS and image processing systems to workstation 
platforms from Data General, DEC, and IBM. A nationwide 
distribution agreement has been signed between RasterOps (Santa 
Clara, CA) and Businessland. 
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‘Lruevision Videographics Competition 


Worldwide Call for Entries 


IMAGE: “Globe” by Keith Ohifs, 1987 Third place Fine Art Winner 


The 1991 Truevision Videographics Competition is underway! We are 


now accepting entries in the following categories: 


__ Miiimeageet. Animation 
Commercial—Architecture/CAD Fine Art--Surrealism | Logos/Opens 
Commercial— Presentations t+ Photorealism Commercials 


Commercial—Iilustration = =—=_—© | 


a ipressionism — Scientific 
Commercial — Package Desigr ee 


t-Abstract —i(<‘ééw@;é~é*éCAétic 
- _ Student 


This year’s competition also includes a theme category, “White Noise?’ 
We encourage you to enter still or animated interpretations of ‘White Noise”’ 

All entries must be created using a Truevision videographics board. 
Entries will be judged by an independent jury based on technical difficulty and 
artistic creativity, and winners will receive the coveted Truevision Eagle award. 
Results of the competition will be announced at the 1991 ACM SIGGRAPH show 
in Las Vegas, July 30-August 1. 

There is no entry fee, and contestants are limited to three entries each. 
So get started! And hurry, deadline for entries is May 31, 1991. 

For complete details and entry forms, write or call: 
Truevision Videographics Competition, c/o Truevision, Inc., 


7340 Shadeland Station, Indianapolis, IN 46256, 1-800-858-T RUE. 


Ny ‘TRUEVISION’ ©1991, Truevision, Inc. 
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IBM Finally 
Fields a Winner 


Color Standard 


Financial Report 


It may have taken two tries to get it right, but IBM appears to be on the 
road to success with its RS/6000 workstation series. Unlike the RT PC, 
IBM’s earlier entry into the workstation arena, the newer RS/6000 family 
is outperforming expectations. According to company senior vice president 
Michael Armstrong, IBM took in $1 billion in 1990 on the sale of 25,000 of 
the RISC workstations and servers. That’s about 10,000 more than industry 
experts had predicted IBM would sell. A key reason for the success, says 
Armstrong, was the fact that the machines were strongly supported by the 
software community. By the end of 1990, he said, more than 2500 
software applications were running on the machines. 

While IBM still has a long way to go before it can claim to be the 
number one workstation vendor in the market, one IBM spokesperson said 
that is precisely the company’s goal. “We are looking for worldwide 
workstation market leadership by 1993,” said the spokesperson. According 
to industry analyst Paul Zageski of the Yankee Group (Boston), that goal 
may be a little ambitious. “The competition is so fierce that they can’t just 
sweep in and take over. I don’t see that they have the technology to be the 
performance leader in the marketplace. The other competitors are getting 
ready to announce big performance improvements that will eliminate 
IBM’s performance advantages.” 

Nevertheless, says Zageski, the product family has done well, both in 
the scientific and technical markets and, most surprisingly, in the 
commercial markets. “The RS/6000 has redefined IBM’s low-end 
strategy,” says Zageski. “It has forced IBM to concede that the mid-range 
computer is not the be all and end all for departmental computing.” 


Industry analysts are hailing a new non-exclusive licensing agreement 
between Eastman Kodak (Rochester, NY) and Electronics for Imaging 
(EFI; San Bruno, CA) as an important step toward the realization of 
device-independent color. Under the agreement, the two companies will 
work to incorporate Kodak’s application programming interface for 
color management into EFT’s software products for device-independent 
color. The Kodak API is an integral piece of Kodak’s recently 
announced color management system. “I’m hopeful that this year we will 
be able to lay the foundation for true color portability,” says industry 
expert Jonathan Seybold of Seybold Publications. “This agreement is a 
major first step in that direction.” 


Citing an “extremely strong” market in the Far East, Silicon 
Graphics (Mountain View, CA) reported that net revenues rose 32 
percent to $136 million for the second quarter ending December 31. 
That’s in comparison to the same quarter one year ago. Net income 
reportedly was up 44 percent. Apple Computer (Cupertino, CA) 
reported net revenues rose 12 percent to $1.7 billion for its first fiscal 
quarter ending in December, while earnings rose 33 percent. NCR 
(Dayton, OH) saw fourth-quarter revenues rise 6 percent to $1.9 million, 
a record for the company. However, net income dropped 24 percent and 
earnings per share dropped 15 percent. 

Parametric Technology (Waltham, MA) reported that net revenues 
rose 80 percent to $8.8 million for its first quarter, while net income rose 
100 percent to $2 million. SDRC (Milford, OH) reported net revenues rose 
34 percent to $34.8 million for its fourth quarter ending December 31. Net 
earnings rose 11 percent to $4.4 million. PDA Engineering (Costa Mesa, 
CA) enjoyed a 33 percent rise in net revenues, reaching $10 million for the 
quarter. Net earnings increased 29 percent. RasterOps (Santa Clara, 
CA) saw sales for the second quarter rise 56 percent to $17.7 million, while 
net income rose 145 percent. 

News compiled and reported by Stephen Porter, CGW managing editor. 
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5. Bird’s-Eye Icon 6. GT Flexicon Pops Up At Cursor 7. Hot Spots to Nested Sub-Menus 8. Reassignable Icon 9. Resize Icon 


xe YOUr 
AutoCAD A New Interface 


If you use AutoCAD 386, here’s some uplifting news. | Suddenly, you realize how productive you are. Soon, you 
GT Flexicon™ software does more than move your wonder how you could have worked any other way. 
—o tablet from the table to the 
ey screen. As the industry’s first 
Sn , fully automated, user- 
definable interface, 
GT Flexicon allowsyou 
to step through com- 
mands so naturally, 
fa you'll view AutoCAD 
7 Dm in a whole 
A Pop-up AutoCAD GT Flexicons NCW Way. 
appear instantly at your cursor. 
Compatible with our popular ARTIST 
graphic controllers, G7 Flexicon takes 
only seconds to appreciate. Simply 
scroll over your favorite GT commands, 
and soon you'll be panning and zoom- 
ing froma bird’s-eye-view. To help you 
hold your thoughts, we’ve added reas- 
signable icons that can be assigned and Va. 
re-assigned to any AutoCAD command, 


lisp routine or macro during your draw- ARTIST GRAP. HICS 


ing session, soyoureyes never leave oo in oo a —- A Control Systems Company 


k ARTIST is a U.S, registered trademark of ARTIST graphics. AutoCAD is a registered trademark of 
your Wor ° Autodesk, Inc. © Copyright ARTIST Graphics. All rights reserved. Specifications subject to change. 
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GT Flexicon runs with ARTIST X]S, 
XJ12, XJ10 or 12MC graphic controllers. 


GT Flexicort 


Z ARTIST Graphics keeps pace with 
AutoCAD changes and upgrades. 


GT Flexicon. It's more than new software. 
It's a new point of view. 
For your nearest dealer, call 


“1-SO00-6-ARTIST” 


PC Magazine's Here’s what the experts are saying 


Editors’ Personal Best 1990 about the hottest high performance 
Byte’ graphics board available... 
Bost tis se a of 1990 the Hercules Graphics Station Card! 
Award of Merit 
PC World's “At $1,024, the Hercules Graphics 
Best Buys in Station Card is state of the art at 


Windows Hardware 


xceptional price.’ 
Optimal Workstation an exceptional p 


Info World, Hercules’ 34010 Graphics Board 
is State of the Art, Eric Azinger, Sept. 3, 1990 


“,.. 1024 x 768 non-interlaced 256 colour 
mode is the only way Windows should 
ever be run.’ 

Personal Computer World, Guy Swarbrick, Hercules 
Graphics Station Card, June 1990, UK 
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“If you do a lot of different kinds of graphics 
but don’t want to spend too much, the 
Graphics Station Card is for you. 

Highly recommended,’ 
CADalyst, Ralph Grabowski, August 1990 


Hercules sraphics Station ald “The Hercules Graphics Station Card combines 


an extraordinary set of features designed to handle 


For Windows, CAD, DTP your most...well... Herculean graphics tasks.’ 
and Color! PC Magazine, Tom Unger, Best of 1990, January 15, 1991 
66 


... Hercules will have proved, twice, that you 
don't have to be IBM to set standards” 

Personal Computer World, Guy Swarbrick, Hercules Graphics 
Station Card, June 1990, UK 


To find out where you can buy your 
Hercules Graphics Station Card, 
call 800 532-0600, ext. 749. 


ror People With igh Standards! 


© Copyright 1991, Hercules Computer Technology, Inc. 921 Parker Street, Berkeley, CA 94710. Hercules and Hercules Graphics Station Card are trademarks of 
Hercules Computer lechnology, ine All other product names are trademarks of their respective owners, who are not associated with Hercules. *24-bit color supported 
today by Tempra trom Mathematica, Hercules Art Dept., Autodesk 3D Studio. AutoCAD Rel. 11, AutoShade and Autodesk 3D Studio require GB1024+2 model. 
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PRODUCT 
SPOTLIGHT 


Designing in a New Dimension 


odacad (Los Ange- 
les) has introduced 
Envision, a 22D 


surface mapping program. 
The company says that this 
is the first 3D system utiliz- 
ing the proprietary 2’2D 
surface mapping technol- 
ogy. Modacad explains that 
with Envision’s patented 
knowledge-based modeler, 
the user can scan in any 2D 
picture and then recon- 
struct any 3D structure pre- 
sent in the image. AIl- 
though the illusion of 3D is 
present, the image is actu- 
ally in 2D, thus, the term 
22D. 

Envision’s built-in ren- 
derer uses proprietary 
lighting, shading, and tex- 
ture mapping and is capa- 
ble of real-time rendering. 
The program also includes 
a preview mode, a low-def- 
inition rendering tech- 
nique which the company 
says is instantaneous. 

Modacad notes that, unlike spline- 
based or polygonal modelers, which re- 
quire that the operator sculpt the ob- 
ject in all of its 3D detail, Envision’s 
modeler translates surface topology 
and interacts with the user via an ex- 
pert system. Envision analyzes the 2D 
light and color spectral distribution 
and combines these factors with opera- 
tor input to build the 3D model of the 
surfaces contained in an image. With- 
in user-defined areas, the system auto- 
matically identifies and calculates sur- 
face topology. 

The company believes that its new 
program can be applied wherever 
there is a need for visualizing a con- 
ceptual design for product develop- 
ment. The list of possibilities, accord- 
ing to Modacad, includes conceptual 
interiors or architectural designs, up- 
holstery or furniture design, graphic 
design and advertising, and desktop 
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publishing, to name a few. 

Envision will accept any PICT file 
(produced via scanner, video camera, 
paint program, or CAD illustration 
program) as input for both background 
images and textures. It also supports 
both 8- and 24-bit color images. The 
company lists 24 applications that 
have been certified by Modacad to gen- 


erate data that is compati- 
ble with Envision. A sam- 
pling of these includes Pix- 
elpaint, Freehand, Auto- 
desk Animator, Versacad, 
Macromind Director, 
Swivel 3D, and Mac- 
Renderman. 

Rendered files are also 
output in PICT format. 
The company claims that 
these files can then be 
used as input in most 
paint, illustration, desktop 
publishing, and CAD pro- 
grams. 

Envision runs on Macin- 
tosh II computers equipped 
with 4M of RAM and an 8- 
or 24-bit color card and 
display. The company rec- 
ommends that users 
choose a Macintosh with a 
math coprocessor and that 
an additional optical disk 
device or mass storage de- 
vice be included in the con- 
figuration. 

The price tag on this program is 
$1995. Although Modacad says that 
nobody outside of the company has 
seen the product as of press time, it 
claims that the product is shipping and 
will be distributed through the Apple 
dealer network and VARs.—Laureen 
Belleville, Associate Editor 
CIRCLE 150 ON INFORMATION CARD 


One Slot Fits All 


Billed by its creators as the “single-slot 
solution” to real-time video processing, 
the 24STV board from RasterOps (San- 
ta Clara, CA) lets users integrate com- 
puter graphics and live video in full col- 
or and full motion on the Macintosh. 
The company explains that with this 
system a user can capture images from 
a variety of video formats, compress 
the ones he wants, store them to hard 


disk, then retrieve them at a later time 
for use in page layout or prepress for 
instance. Or, with live video, the 
24STV allows the user to overlay the 
video with graphics and text for use in 
training or business presentations. 
The 24STV fits into one NuBus slot 
and provides capabilities for 24-bit col- 
or, hardware pan and zoom, digital 
television integration, frame grabbing, 
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and video overlay. Two optional expan- 
sion boards, QuickPak and Quick- 
Draw, provide real-time compression/ 
decompression and graphics accelera- 
tion, respectively. 

With the 24STV, users can view 
full-motion video from any NTSC, 
PAL, SECAM, or S-Video source on an 
Apple 13-inch RGB or compatible 
monitor; an overlay plane allows 
graphics to be superimposed over in- 
coming video images. The display 
adapter supports a 640-by-480-pixel 
screen format at 72 dots per inch, and 
the live video window display is scal- 
able to full screen size. 

RasterOps expects the 24STV to be 
useful for imaging, graphic design, in- 
teractive training, business presenta- 
tions, information distribution, and 
video editing. 

The 24STV was among the many 
products that were pre-announced at 
January's Macworld Expo in San 
Francisco and have yet to enter beta 
testing. At press time, however, Ras- 
terOps remained committed to a ship- 
ping date of late February for the base 
board and March for the daughter- 
boards. RasterOps’ authorized dealers 
can install either daughterboard. 

“Tm a little disappointed in Raster- 
Ops for pre-announcing. It’s unlike 
them,” comments Jon Peddie, publish- 
er of the PC Graphics Report. Peddie 
suggests that possible reasons for the 
company’s decision to do so may be 
that, “Either they felt that Macworld 
was here and they had to say some- 
thing; or they needed to pump the 
stock because they’ve gone public; or 
they know about a competitive product 
that’s about to come out. Whatever the 
reason, though, I don’t think that it 
benefits any organization to pre-an- 
nounce products. It just detunes the 
public.” 

Nonetheless, Peddie has seen dem- 
onstrations of the product and its capa- 
bilities and is impressed with both the 
product and its unique architecture. 
He points to the fact that, “They’ve 
merged video digitizing and display ca- 
pabilities on the base board and pro- 
vided image compression and graphics 
acceleration through separate daugh- 
terboards. Basically, they’ve pulled to- 
gether a lot of components that are 
necessary for doing full-blown multi- 
media applications and made them ac- 
cessible on one card. 

“At the same time, people who are 
just getting their feet wet or have lim- 
ited budgets don’t have to swallow the 
whole thing at once,” Peddie adds. 

The suggested price of the display 
adapter, with frame grabbing and vid- 
eo overlay, is $1795.—Diana Phillips 
Mahoney, Associate Editor 
CIRCLE 151 ON INFORMATION CARD 
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Computer-Controlled Video 


Sony Corp. of America (Park Ridge, 
NJ) has introduced the Vbox control- 
ler, a computer/video interface that al- 
lows personal computer users to con- 
trol Sony consumer video peripherals 
from within their presentation and 
multimedia software. 

The company claims that prior to 
Vbox there was no easy way to control 
video images from within multimedia 
computer applications. The Sony prod- 
uct provides this capability through 
implementation of Sony’s video system 
control architecture (ViSCA) protocol, 
a set of platform-independent com- 
mand codes for synchronized control of 
multiple video peripherals. 

Apple Computer has endorsed the 
ViSCA standard and is reportedly de- 
veloping a ViSCA device driver and 
tool kit. Farallon Computing Inc. 
(Emeryville, CA) and MacroMind (San 
Francisco) have also announced plans 
to support ViSCA in their multimedia 
software programs in 1991. 

Tom Rielly, director of marketing 
for Farallon, says that, “Up until now, 
multimedia has been ‘plug and pray’ 
rather than ‘plug and play.’ Sony’s 
ViSCA architecture and Vbox will 
help to change this by providing multi- 
media users with an easy way to con- 
nect computers to video equipment.” 

Rielly goes on to explain his enthusi- 
asm about the ViSCA protocol: “Previ- 
ously, if we were to write an applica- 
tion that controlled a video deck or 
other consumer electronic device, we 
would have to write specific drivers for 
every hardware device supported. 
Now, application developers can write 
their application and not worry about 
the hardware driver. That becomes the 


responsibility of the hardware manu- 
facturer.” 

With the Vbox interface and soft- 
ware that incorporates the ViSCA pro- 
tocol, users can control several func- 
tions of video products that have either 
a Sony LANC, Control-L, or remote 
port. Sony audio/video selectors and a 
limited number of functions (such as 
input select and volume) can be con- 
trolled on Sony monitors and televi- 
sions that feature a Control-S port. 

Additionally, from an RS-232-C seri- 
al port, the ViSCA protocol provides 
synchronized device control of up to 
seven daisy-chained Vbox units. 

The heart of the Vbox interface is a 
proprietary microprocessor that con- 
verts the ViSCA commands sent from 
the computer to commands recognized 
by the LANC or Control-S device. 
Some of the Sony products that are 
compatible with the Vbox interface in- 
clude the CCD-TR4, CCD-TR5, and 
CCD-TR7 8mm Handycam cam- 
corders; the EV-C3 8mm recording/ 
playback deck; the SLV-676 VHS hi-fi 
stereo vidoecassette recorder; and the 
GVM-1300 and GVM-2000 computer/ 
video monitors. 

Sony explains that by using the 
Vbox interface to access the video peri- 
pherals, the everyday computer user 
will be able to “print to video” employ- 
ing consumer-level 8mm video equip- 
ment as the multimedia equivalent of 
a laser printer. 

The company says that the Vbox 
will be available for a suggested price 
of $249.95 at the end of the first quar- 
ter of 1991 from authorized Sony com- 
puter peripheral dealers.—LB 
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on't keep your processor 
in suspended animation. 


Paradigm’s MIL-STD-883C 1MEG SRAMs 
in LCC packages come through with flying colors. 


Speed and efficiency are essential elements in any successful military operation. 
Paradigm’s military-grade 1MEG SRAMs in efficient LCC packages let you run your processor 
at full speed without wasting space. 

Our MIL-STD-883C 128Kx8 SRAM is the smallest and fastest LCC on 
. the market. The 32-pin ceramic LCC package measures only 450x550 mils, 

to help get you out of the tightest jams. And with an Ga TOS 

access time of 20 ns over the full military temperature range, \ALS a SEAN 
you'll always get the complete picture. eS 

Most importantly, every chip is manufactured in our own MIL- Paradigm 
STD-883 Class C compliant facility located in San Jose, California. Competition 
And watch for our Processor Specific Memories to support Intel 486, MIPS R4000 and SPARC 
architectures—coming soon. 

Don’t keep your processor in a state of suspended animation. To place an order for any 
of our family of very fast military-grade and commercial IMEG and 256K SRAMs, call 
Paradigm’s Express Chip hotline today. 


Res 


Catch the Express™ 1-800-767-4530 


PARADIGM TECHNOLOGY, INC. 71 Vista Montana, San Jose, California 95134 (408) 954-0500 FAX (408) 954-8913 
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Modelishop Advances 


Paracomp Inc. (San Francisco) has re- 
cently revamped its Modelshop soft- 
ware package for 3D design and 
sketching to incorporate more sophisti- 
cated tools, such as rendering, shad- 
ows, and animation, as well as an ob- 
ject library. 

The new package— known as Model- 
shop II—aims to build upon the origi- 
nal product’s appeal to architects, ur- 
ban planners, landscapers, and interi- 
or designers who wish to create 3D 
models quickly and view them from a 
wide range of user-defined perspec- 
tives, according to Paracomp. 

The company adds that it is improv- 
ing the Mac-based product in order to 
respond to the increasing need in the 
design profession for quick and accu- 
rate shadow studies, walkthroughs, 
and fly-bys. In order to meet these 
needs, Modelshop II designers will be 
able to make use of 1-, 8-, 24-, and 32- 
bit color and Z-buffered rendering that 
enables wireframe views to be convert- 
ed to color views within seconds. Mo- 
delshop II also automatically calcu- 
lates shadows from an unlimited num- 
ber of user-definable light sources. In 
addition, the program’s helodonic light 
placement calculates the sun’s position 
in the sky given the latitude, date, and 
time of day. 

Designers can use the product’s ani- 
mation feature to view walkthroughs 
and fly-bys on-screen or to save them 
as PICS files for future presentations. 
Modelshop II’s object library contains 
frequently used architectural design 
components, such as desks, cabinets, 
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chairs, and tables. 

Architect Bruce Lightbody of The 
Burdick Group (San Francisco) has re- 
cently seen Modelshop II in demon- 
stration. He states that his firm is in- 
terested in comparing the product to 
Upfront, the desktop design package 
from Alias Research Inc. (Toronto). 
“The new Modelshop version lets you 
manipulate a drawing in perspective, 
redraw the perspective view, and even 
add to the drawing in the perspective 
view, without having to go back to ele- 
vations, plans, or axonometric draw- 
ings. The only other package [among 
desktop preliminary design study 
tools} that we have found capable of 
doing that so far is Upfront.” 

Except for Upfront, and now Model- 
shop II, Lightbody adds that he has 
seen no other similarly positioned 
products that let the architect “play 
around with a 3D drawing in its ren- 
dered form.” Another recent conceptu- 
al tool for architects, Virtus Walkth- 
rough (from Cary, North, Carolina- 
based Virtus Corp.), also lets the user 
create walkthroughs but, according to 
a Paracomp spokesperson, without the 
same degree of rendering as Model- 
shop II. 

Modelshop II, which requires 2M of 
RAM, runs on Macintosh Classics and 
Mac II machines. Set at press time to 
ship during this month, the product 
will be priced between $600 and $800. 
The price of an upgrade for current 
Modelshop users is yet to be deter- 
mined.—Gary Pfitzer, Associate Editor 
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Mac Video 


Intelligent Resources (Inverness, IL) 
has introduced the Video Explorer vid- 
eo card, which, according to the compa- 
ny, brings high-end video production 
capabilities to the Macintosh. 

Intelligent Resources contends that 
the product provides capabilities 
“heretofore only available with profes- 
sional video production equipment.” 
Such a claim represents a significant 
advance to video production in the 
Macintosh environment. However, at 
press time the product had not yet 
completed beta testing, and nobody 
outside the company had worked with 
the Video Explorer. 

In addition to standard video effects 
such as fades, wipes, and dissolves, the 
Video Explorer’s digital image process- 
ing capabilities include digital color ef- 
fects and blending, mixing, and fading 
of multiple live and recorded video im- 
ages and graphics. 

With the custom-designed propri- 
etary video bus, multiple Video Ex- 
plorer cards can reside in the same 
Macintosh and share the video image 
processing. 

The product was pre-announced last 
August. Since then, product marketing 
has focused on the company’s intent to 
continuously enhance the Video Ex- 
plorer via software upgrades, with the 
promise that applications written for it 
will “immediately be able to take ad- 
vantage of additional capabilities.” 
Also, the company claims that with 
professional-level video equipment, 
the Video Explorer can produce broad- 
cast-quality special effects, along with 
anti-aliased text and graphics over- 
lays, and will support all major broad- 
cast video and computer graphics tim- 
ing standards. 

Product literature states that the 
Video Explorer supports 16- and 32-bit 
direct modes with Apple’s 32-bit 
Quickdraw and supports 1-, 2-, 4-, and 
8-bit modes for compatibility with all 
standard Macintosh software. 

The company also has announced 
the VideoBahn, a high-speed video 
communications bus. The VideoBahn 
will allow multiple Video Explorer 
cards, as well as other NuBus cards 
that support the VideoBahn interface, 
to perform high-speed video data ex- 
change between NuBus cards. The 
company is making the hardware and 
software protocols available to all 
manufacturers of Macintosh NuBus 
cards at no charge. 

The company is now quoting an end 
of March delivery date for the Video 
Explorer and expects that it will cost 
less than $10,000. -DPM 
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XEROX 


Our Versatec plotters are 
years ahead of the competition. 


They always have been. All Versatec plotters are covered by Now that’s simply the best warranty 

And now our plotters offer another this exclusive guarantee. There are no you can get. No ifs, ands or buts about it. 
unmatched feature: the Xerox Total catches. No fine print. After all, you’d expect nothing less from 
Satisfaction Guarantee. It guarantees Here it is in plain English: Xerox Engineering Systems. The world’s 
your complete satisfaction for three years “Tf you are not satisfied with your largest supplier of engineering copiers, 
— three times longer than any other Xerox equipment, at your request, Xerox Versatec printers and plotters. 
manufacturer. And only you decide will replace it without charge to you with So, for more gasuesnesmsmm, 
when you’re satisfied. an identical model or a machine with information, ———— 

That’s how confident we are about our comparable features and capabilities. call us at 
entire line of plotters, including Turbo “This Xerox Total Satisfaction 800-538-6477. 
CADmate, our affordable, high perfor- Guarantee applies to Xerox equipment In California, 


mance wide-format electrostatic plotter; acquired by you from Xerox and 800-341-6060. Or go ahead and buy your 
the 8900 Series high performance continuously maintained by Xerox or its _ Versatec plotter today. You'll still have a 

electrostatic color plotter featuring authorized representatives under our few years to think it over. 

unattended operation; and the 8836 IT Manufacturer’ s Warranty or a Service Xerox Engineering Systems 
Laser, the industry’s most popular wide- = Contract.” 2710 Walsh Ave., Santa Clara, CA 95051 

format plain paper plotter. 


Xerox is a trademark of Xerox Corporation. Versatec and Turbo CADmate 
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Precision. Fidelity. Vivid reality. 
Absolute simplicity. Breathtaking detail 
— just some of the thousand words 
any LS-3500 scan is worth. But how 
can words suffice when Nikon is, once 
again, defining a standard? 
Exhibit A: The Shot. Rick Muller's 
masterpiece to the right. We call it 
Color Separating.’ Captured by Nikkor 
optics, it was scanned on the LS-3500. 
Exhibit B: The Reviews. “&&&4% 
[The LS-3500] wins overall for flexibil- 
ity in resolution and for the wide range 
of controls it offers,” said MacUser.” 
To quote a MacWEEK comparison, “The 
Nikon scanner's self-calibration and 
auto-focusing set a new standard in 
ease of use for slide scanners. It's also , = 
noticeably faster ...”** . 
The LS-3500 az 
Scanner provides 
the same results 
on a Macintosh” 
IBM® MS-DOS or 
UNIX® system. | 
Exhibit C: The Real, 
Upshot. Concerned that | 
our 35mm format might , 
be limiting? Please note: 

Exhibit A began life as an 

8x10 transparency. Also note 

that the LS-3500 performs equally well 
with negatives and monochromes. So, 
ultimately, the format of your source 
material is largely immaterial. 

For more information, write or call: 
Nikon Electronic Imaging, Dept. B2, 
101 Cleveland Avenue, Bayshore, 

NY 11706, (516) 547-4355. Or call 
1-800-NIKON-US for the nearest dealer. 


ELECTRONIC 


Sees onneareen ergeamenaes ae ee 


IMAGING 


9g f+ ++ + 


“Reprinted with permission from MacUser September 1990. Copyright © 1990 Ziff Communications Company © 1991 Nikon, Inc. 
**Reprinted with permission from MacWeek January 30, 1990. Copyright © 1990 Coastal Associates Publishing L.P. Nikon, Kodachrome, Macintosh, IBM and UNIX are trademarks of their respective companies. 


CIRCLE 18 ON INFORMATION CARD 


INDUSTRY 


A Fluid Market 


Animation flourishes as prices drop; 
corporate market proves especially strong 


By John Gantz 


A 


nimation market forecasts are notoriously 
“squishy,” or characterized by “fluid” bound- 
aries. Talk to one research firm, and the mar- 
ket in 1994 will total $50 billion worldwide. Talk to 
another, and it will total only $5 billion. Talk to a 
third—one that only counts 2D and 3D software—and 
it will total under $400 million. 

Don’t blame the market forecasters for this. If you 
dig into the derivation of the numbers, you'll see that 
in each case, they were painstakingly put together. 
The market itself is “squishy.” 

As a result, the size of the animation market can 
vary based on what you include in it. If you count just 
2D and 3D software, the market will be small. If you 
count the platforms on which these 
packages run, as well as boards, 
peripherals, and video post-produc- 
tion equipment, the market will be 
large. And if you count the anima- 
tion used in video games, the mar- 
ket will be larger yet. 

But no matter how you define 
the animation market, a number 
of nice things are happening to it: 


boards.) 


@ Dropping hardware prices are 
lowering the barriers to entry, 
which is expanding the market 
more so than these dropping costs 
are lowering revenues. 

eThe market for industrial and 
corporate animation is growing 
faster than the animation market 
as a whole, particularly at the high 
end, where growth in corporate T'V 
networks is generating demand for 
in-house post-production anima- 
tion and special effects. 

@ Proprietary systems are rapidly 


Contributing editor John Ganiz is vice presi- 
dent of TFS Inc. (Westford, MA) and editor of 
Tech Street Journal. 
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Source: Frost & Sullivan 


being replaced by systems based on standard PC and 
workstation platforms. This not only lowers costs but 
shortens animation system development times. 

@ Even as the PC-based 2D market grows at a nice 
clip, 3D animation capabilities are being brought to 
the PC, Macintosh, and Amiga platforms. 

e The general vendor push for multimedia applica- 
tions and the delivery of more and more multimedia 
application development tools is increasing—or at 
least will increase—demand for the animation portion 
of those applications. 

@ Other applications, such as AEC/CAD, MCAD, and 
3D modeling, are generating demand for animated 
output for walkthroughs, training, and simulation. 

e@ The proliferation of cable TV channels and the gen- 
eral animation literacy of advertisers is holding to- 
gether the core post-production animation market 


The use of animation technology in the CAD, business presentation, 
and film and broadcast industries should increase considerably by 
1994. Frost & Sullivan also predicts that, although the PC will generally 
be the platform of choice, the use of workstations as a platform for the 
generation of these animations will increase from 1989. (Categories 
not included in this analysis: video game animation, PC-based 
animation, on-line information services, and graphics accelerator 
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Cleaner Screens 
Brighten Windows. 


a 3 eng) peel 4 - 
(‘= @ cao £ 3 a = . 
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Se} == } a ee 
File Edit Formula Format Data Options Macro Window : And Do Ors) 
: Help 


Ina word, focus. The bright, clean 
images on our CM-1440 and CM-1450 
high-resolution screens come from the 
best Trinitron tubes, made even better 
by Seiko Instruments’ precision 
electronics. 

You see, other monitors’ electron 
guns sometimes misalign, resulting in 


a ee fuzzy, less intense color dots and slightly 
7 out of focus type. Our specially designed 
CM-1440: A Trinitron® tube and our enhanced technology makes driving and focusing electronics are 


Windows and all busin licati / ighter, ; : 
siness applications cleaner, brighter, and sharper. simply more precise. So our colors are 


always on target. And always in focus. 

The result is brighter, richer color. 
Sharper lines. And crisper type. All of 
which works wonders for Windows, or 
any application. 

Choose the CM-1440 for the sharpest 
images in business. Or for even crisper, 
flicker and ghost-free desktop publish- 
ing, graphics and CAD, pick the non- 
interlaced CM-1450. Both have a .25mm 
aperture grille (dot pitch) to sharpen 
the details. Of everything from 
Windows to doors. 

Call 1-800-888-0817 Ext. 112 V for 
dealer information and a free brochure 
on our entire line of precision engi- 
neered, 14” and 20” monitors for PC’s 
and MACs. 


8514/A 
Model 640x480 800x600 1024x768 1024x768 640x480 1024x768 
VGA SVGA _Int* Non-Int* MAC MAC 


CM-1440 14" X X X 


CM-1450 14" X X xX X 
CM-205020" xX X X X X X 
CM-1445 14” X 


CM-1450: Non-interlaced 1024x768 resolution makes CAD, DTP. and 
business graphics brighter without flicker or ghosting. For under $1000. 


SII @- 


Seiko Instruments 


Seiko Instruments USA, Inc., 1130 Ringwood Court, San Jose, CA 95131, (408) 922-5900. *Interlaced and Non-Interlaced. Trinitron and MAC are 
registered trademarks of Sony Corporation and Apple Computer, Inc. respectively. Specifications subject to change without notice. © 199] 
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and helping revenues to grow, despite the steady mi- 
eration to lower-priced platforms. 


In short, the animation market is, pun intended, on 
the move. 

According to The Roncarelli Report, for instance, 
published by Pixel—The Computer Animation News 
People Inc. (Toronto), the animation market grew 73 
percent from 1988 to 1989 and 34 percent from 1989 
to 1990, and it is expected to maintain a growth rate 
over 30 percent from now until 1993. “We forecast 
that computer animation will increase its share of the 
growing general computer graphics market by two to 
three percentage points,” notes Robi Roncarelli, au- 
thor of the report. “It’s still a wide open market.” 

Confirmation of growth can be found in the vendor 
community. “We’re seeing the corporate video market 
start to take off,” adds Peter Goldie, director of mar- 
keting for Alias Research (Toronto), a provider of 
high-end video animation and industrial design soft- 
ware. “Higher volumes are allowing us to lower prices 
.. and the number of potential buyers is increasing 
dramatically.” 

Perhaps the most dramatic of these trends is the 
falling price barrier. Goldie notes that his company’s 
animation software prices are practically half what 
they were a few years ago, and that prices are still 
falling. Yet the company’s revenues have grown two 
to three times over the same time period. (Alias Re- 
search, which went public last July, had revenues in 
fiscal 1990 [ended January 31, 1990] of $12 million 


Show. ‘Tell. ‘Teach. 


Animation Platforms and Applications 
(1989: 10,300 Systems) 


2D and 3D Platform 


Science/ 
Medicine 


Communications 
9% 

Design Engineering 

9% 


Film/Video— 
Production — 
14% 


Despite a steady migration to lower-priced 
platforms, animation market revenues are growing. 
One reason for this is the increasing use by 
companies of 3D animation to create television 
commercials designed to promote their products. 


Train. Enlighten. 


US. For its fiscal year 1991, it looks like the company 
will report revenues of over $20 million.) 

The flip side of falling prices is rising performance 
for the same price. This is manifested most dramati- 
cally in the PC and Macintosh realm. Autodesk (Sau- 
salito, CA) now sells not only its 2D Animator soft- 
ware product but also its more sophisticated 3D Stu- 
dio package. Bechtel Software (Acton, MA), whose 
Walkthru animation package previously ran only on 
Silicon Graphics and IBM RS 6000 workstations, has 
made it available on PCs, thanks to Silicon Graphics’ 
new IrisVision board for the PC. And at last fall’s Mac- 
World conference and exhibition, a number of serious 
3D animation products were debuted. 

“What we saw at MacWorld,” says William Cogg- 
shall, president of New Media Research (Los Altos, 
CA), “was tremendous interest in these slick, new 
products on the Mac. Although some of that interest 
is because the booth demos are slick, not all of it was. 
It’s getting pretty interesting to see what can be done 
on a Mac or a beefy PC compared to what could be 
done on workstations before. 

“All this, by the way, hasn’t hurt the 2D low-end 
animation software market niche,” he adds. “That’s 
still slated for steady growth through the next five 
years.” 

Not all the performance boosts have been in the PC 
arena, however. Workstation vendors have been 
steadily making their machines more powerful, and 
the technical workstation price war has kept prices 
per MIPS (millions of instructions per second) falling 


Persuade. Interact. 


PS/2 AND THE IBM AupIo 
VISUAL CONNECTION: THE NEXT 


DESKTOP REVOLUTION. 


No matter what you want to say, you 
can say it more vividly, 
memorably, 


high-resolution color 
photos, 


THE SYNERGY OF SIGHT, 
SOUND AND SENSE. 


The IBM Audio Visual Connection gives 
your PS/2® the power to combine 


dramatically. Some companies, like Symbolics (Los 
Angeles), which formerly manufactured proprietary 
artificial intelligence workstations, have begun opti- 
mizing their video, animation, and paint applications. 
And Pixar (Richmond, CA) continues to extend its 
Renderman software across more platforms—making 
it easy for animation software providers to offer more 
realistic renderings. 

But if falling price barriers is the dramatic trend, 
the most important trend is the growth in applica- 
tions and new users. It is this growth that lets reve- 
nues go up while prices fall, that spurs software devel- 
opers and investors, and that makes hardware ven- 
dors amenable to building software functions into 
their hardware. 

In general, the market looks like this: 


@ Growth in professional film and animation applica- 
tions will be slower than it is in other animation mar- 
ket segments, particularly in the US, although in- 
house filmmaking will help offset saturation of the 
video post-production market. Lower prices may also 
lead to more decentralization of the post-production 
market, as smaller firms become able to afford the 
equipment. 

@ The use of animation in CAD for such applications 
as walkthroughs and modeling will increase as CAD 
manufacturers add to or beef up animation extensions 
to their software programs. 

e Animation associated with presentations and mar- 
keting demos should increase significantly, albeit 


Create. 


tions of startling impact, right at your desk. 
Imagine offering customers an online 
multimedia “‘catalog,” with high-resolu- 
tion color photos, animated product demos 
and extensive technical information, avail- 
able 24 hours a day. Imagine a training 
manual that teaches 
complex 
repair 


clearly, convincingly and completely 
with the IBM Audio Visual Connection: 
multimedia software and hardware for your 


IBM Personal System/2 ® 


on-screen text, near-CD-quality 
stereo sound, music and voice, even com- 
puter graphics and animation. So you can 
produce seamless audiovisual presenta- 


procedures with 
computer graphics, text. high- 
fidelity sound, even a pop quiz or two. 


IBM, Personal System/2 and PS/2 are registered trademarks and Audio Visual Connection is a trademark of International Business Machines Corporation. ©1990 IBM Corp. 


est in multimedia, which has broad application poten- 
tial in the corporate/business environment, computer 
animation on its own has an even greater potential.” 
e The market for animation in the entertainment in- 
dustry can be expected to become less dominant as 
time goes on and the use of animation in other mar- 
ket areas increases. According to The Roncarelli Re- 
port, animation associated with entertainment 
dropped from 80 percent of the market to 65 percent 
over just the last three years. By 1993, Roncarelli pre- 
dicts that the single biggest use for computer anima- 
tion will be corporate and industrial communications. 
@ Smaller animation market segments—like medical 
illustration, plant or network monitoring and control, 
and consumer information services—are also expect- 
ed to grow. According to a report by Frost & Sullivan 
(New York) entitled “The Market for Computer Ani- 
mation & Graphics, Summer 1990,” the market for 
computer animation in on-line information services 
will grow from $23 million in North America in 1989 
to $160 million in 1994. 


IBM PC & 
Clones 


IBM PC & 


Clones Macintos b 


_ Macintosh 


Amiga 


All in all, it’s a bullish picture, at least for the ani- 
mation hardware and software vendors. But expect 
the market to remain squishy. Tomorrow’s applica- 
tions in multimedia, CAD, business presentation, 
simulation, and a variety of other application areas 


Even in the popular but highly particular niche of 
PC-based 2D animation software, market growth is 
expected. 


from a small base. “We consider corporate and indus- 
trial communications to be the area of greatest poten- 
tial growth for the computer animation industry,” 
says Robi Roncarelli. “Despite the current ‘hot’ inter- 


will all encompass animation. While locating the ex- 
act market will be like pointing at a moving object, 
luckily, for most concerned, it looks like much of that 
movement will be upward. CGW 


Without even leaving your desk. 


Now you're beginning to see why 
PC Magazine honored AVC with its 1989 


Award for Technical Excellence. 


INTERACTIVITY: AVC 


ALSO KNows How To LISTEN. 


Sight and sound are only the beginning: 
AVC is fully interactive, too. Your presentation 
can accept user input via keyboard or mouse, 
and respond. An educational program can 
present basics to a beginner, or let advanced 
students skip ahead. A multimedia sales 
presentation can tap into remote data bases 
in real time, responding to queries with 
up-to-the-second information. 


BEHIND-THE-SCREENS DETAILS. 


Working with the PS/2 Video and Audio 
Capture cards, AVC software imports any kind 
of still image, at resolutions up to 640 x 480 
pels. You can cut and paste, superimpose 
graphics, add text and titles. Special effects like 
zooms, wipes and fades are simple. Sound 
and music can be imported and digitized, then 
edited, mixed and synchronized to your visu- 


BE pudio 
_ Visual. 
Connection 


als. It's all done right at your desk, so you can 
revise as easily as you create. 


To BEGIN, ALL YoU NEED 
Is SOMETHING TO Say. 


With AVC and your IBM PS/2, you can 
persuade, present, inform, instruct, demon- 
strate, enlighten, sell, or simply communicate 
more powerfully than ever. 

And it all fits on your desk with room to 
spare. 

For a free videocassette demonstration and 
the name of an IBM Authorized Dealer near 


you, call 1 800 255-0426, ext. 101. 
How’re vou 

e » e 9 
going to do it: 


PS/2 it! 


Hollywood Style 


Corporations turn to production houses 


By Rita Shoor 


hat’s the first thing that 
comes to mind when you 
think of sophisticated 


computer animation? The highly 
stylized, flashing logos major TV 
networks use to introduce every- 
thing from the weekly movie to the 
Super Bowl? The special effects 
used in feature films such as Total 
Recall or RoboCop? 

If so, that’s understandable. For 
the last 10 years, the production 
houses responsible for creating 
such animations have worked al- 
most entirely for the film and 
broadcast industries. But that’s be- 
ginning to change, as the demand 
for sophisticated, computer-gener- 
ated animations spreads to the cor- 
porate world. 

Some evidence of this growing 
demand is obvious. Witness the in- 
creasing number of television com- 
mercials employing fancy comput- 
er-generated effects. Beyond that, 
however, corporations also are be- 
ginning to demand top-of-the-line 
computer animations for such 
things as in-house training films, 
motivational films, and product 
demonstration videos. 

To be sure, in many instances 
corporations are filling their ani- 
mation needs through the in-house 
use of PC- and Macintosh-based 
software. In fact, the growing cor- 
porate demand for animated 
electronic slide shows and low- 
cost animation software largely 
accounts for why indus- 


Rita Shoor is a freelance writer based in 
Blythewood, South Carolina. 
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for high-tech dazzle 


trial and corporate animation is 
the fastest-growing segment of the 
animation market. 

But for many projects, corpora- 
tions are no longer content to 
make due with the kinds of anima- 
tions that can be produced with 
such low-end tools. They want real 
dazzle. They want to take advan- 
tage of the most sophisticated effects 
computer animation has to offer. 

To get those effects, corporations 
are tapping the talents of comput- 
er animation production houses 
equipped with the latest in state- 


of-the-art computer animation 
technology. As a result, corporate 
animations are coming closer to 
Hollywood standards. 

Experts offer a number of expla- 
nations for why this shift in demand 
is occurring now. For one thing, 
they say, corporations need to find 
better ways to capture the atten- 
tion of an increasingly sophisti- 
cated audience. 

Thanks to television, we 
are bombarded every day 
by broadcast-quality com- 
puter graphics, says Alex 
Stephens, president of Vis- 
Comm Productions, a vid- 
eo design group in Wichita, 
Kansas. “If the videos people 
see at work don’t meet the stan- 
dards of the videos they’re used to 
seeing at home, they’re going to 
tune out.” 

Perhaps even more critical to 
the burgeoning corporate anima- 
tion market, however, is the fact 
that computer animation technol- 
ogy has become much more afford- 
able. As recently as a year ago, “A 
system to do 3D animation on the 
high end would definitely run into 
six figures,” says David Macrae, 
senior vice president of operations 
at Alias Research (Toronto), a ven- 
dor of animation software. With 
the development of inexpensive 
hardware platforms such as the 
Personal [ris workstation from Sil- 
icon Graphics (Mountain View, 
CA), Macrae says you can now 
do for $75,000 what used to 
cost $200,000. 
Carl Rosendahl, president of 
Pacific Data Images (PDI; 
Sunnyvale, CA), one of the larg- 
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est and oldest animation produc- 
tion houses in the industry, agrees, 
noting that animation economics 
are now more in line with the cost- 
conscious orientation of most cor- 
porations. “Until recently,” he 
says, “computer animation was 
usually out of reach economically. 
With the availability of very good 
turnkey software systems ... with 
powerful PCs and off-the-shelf 
graphics ... suddenly it’s possible to 
serve the corporate market.” 


Feeling the Impact 

Some production houses are al- 
ready feeling the impact of this 
growing corporate demand. For ex- 
ample, Paul Sidlo, president of 
ReZ.n8 Productions in Hollywood, 
currently attributes about 15 per- 
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cent of his total 
business to corporate ac- 
tivity. 

“If a company comes to us, it’s 
usually for a highly specialized 
project where we may be doing a 
whole corporate identity that 
has a computer graphic look to 
it,” says Sidlo. At the same time, 
he says, customers are demand- 
ing superior design execution. 
“People are over the technical 
‘gee-whiz’ stuff,” says Sidlo. The 
emphasis now is on using anima- 
tion as a tool, rather than as the 
design itself. 

One ongoing ReZ.n8 project il- 
lustrates Sidlo’s point. Commis- 
sioned by Nohkai, an industrial 
conglomerate headquartered in 
Japan, the project involves 3D 
animations of 10 different Kanji 
characters, each intended to rep- 
resent different divisions within 
Nohkai. The characters are all 
built around a single, highly 
stylized symbol of man that basi- 
cally consists of a head and two 
legs. However, each character 
sports a different texture and 
uniquely shaped head. One char- 
acter, for example, is fashioned 
in wood with a head formed from 
the symbol for infinity. Another 
is made with an Earth-like tex- 
ture and Earth-shaped head. 

The original character designs 
came from the Durinski Group, a 
separate design studio, says 
Sidlo. “They then came to us for 
the animation because they 
knew we could execute the 
ideas they had.” Using ani- 
mation software from 
Thomson Digital Image 
(France and New York) run- 
ning on a Silicon Graphics 


Dancing Kanji characters: 
Nohkai, a Japanese 
conglomerate, commissioned 
ReZn8& Productions to create 10 
dancing Kanji characters for use 
in GQ company public-awareness 
campaign. 


workstation, ReZ.n8 has already 
developed extremely high-resolu- 
tion images, which Sidlo says can 
be blown up to billboard size with- 
out any resolution loss. Now 
ReZ.n8 will animate the Kanji 
characters to walk, dance, and per- 
form a variety of activities. 

To obtain the unique effects 
needed in this type of complex proj- 
ect, ReZ.n8 used not only the TDI 
package but customized software 
as well. “We often do some pro- 
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eramming for these very highly 
customized jobs,” says Sidlo. 

In addition to specific jobs for 
corporate clients, ReZ.n8 has also 
been creating generic animations 
that can be sold as icons. For ex- 
ample, the animation of a gear 
might by used by multiple compa- 
nies for a variety of industrial ap- 
plications. 

ReZ.n8 doesn’t sell these icons 
directly but sells them to a generic 
effects company, which in turn 
sells them to whoever wants them. 
According to Patricia Moore, exec- 
utive producer at ReZ.n8, 
nearly 90 percent of the 
demand for such icons is 
now coming from the cor- 
porate world. Another 
production house that’s 
noted an increase in cor- 
porate demand for high- 
quality animation is 
Computed Animation 
Technology (CAT) of Dal- 
las. More specifically, the 
demand has come from 
agencies who handle the 
communications of vari- 
ous corporate clients. 
“Over the last 12 months, 
I’d say that agencies 
have really caught on to 
using computer anima- 
tion for their communica- 
tions programs,” says 
Kent Mahan, director of 
sales and marketing at 
CAT. 

CAT’s most recent cor- 
porate animation project 
came from Frito-Lay, 
which wanted to create a 
quality-control video for 
use inside the Frito-Lay 
organization. For this 
particular project, CAT was asked 
to animate a 3D character dubbed 
the Crumb Bum. “The Crumb 
Bum represents all things bad ... 
from chip and cookie breakage to 
competitors who will beat up on 
Frito-Lay if workers deliver chips 
that are broken,” explains Mahan. 

During the pre-production proc- 
ess, CAT went through the entire 
Frito-Lay factory using basket- 
balls and nerf balls to simulate 
movement across the screen as 
scenes were shot on videotape. 
Then, Alias animation software 
was used to recreate lighting in 
the shots and to map the Crumb 
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Bum image over each scene. The 
result is a video that includes 27 
scenes animated to rap music as 
the Crumb Bum moves through 
each production area at Frito-Lay. 

The list of production houses do- 
ing this type of work for corpora- 
tions these days goes on. Gary 
Schmidt, president of River City 
Productions (Austin, TX), says his 
company has been creating corpo- 


Like many production houses, Camerawork of Philadelohia devotes much of 
its time to corporate animation projects. The top two slides, for example, come 
from a sales training video it produced for DuPont, while the bottom images are 
stills from an animation illustrating the conceptual environment of the Intelligent 
Network of Bell Atlantic. The company uses Intelligent Light software. 


rate animations since 1985. In 
many cases, he says, the anima- 
tions are used to explain technical 
concepts or processes. 

One of River City’s more recent 
projects was a product introduction 
video for a new family of Motorola 
microprocessors. The video, which 
was used as a motivational tool for 
Motorola distributors, relied on 
live-action shots and 3D animated 
sequences to create a positive feel- 
ing about the microprocessors and 
their suitability for use in different 
applications and environments. 

VisComm Productions also re- 
cently completed a motivational 


videotape—this one for Pizza Hut. 
The purpose of this video was to 
motivate store managers to adopt 
procedures for increasing store 
profitability. This particular video 
was created with a Symbolics ani- 
mation system and featured, 
among other things, an animation 
sequence showing lasers burning 
the text of some stated objectives 
into five different levels of a mar- 
ble-faced pyramid bathed in lights. 

The sequence, says VisComm’s 
Alex Stephens, required some 
skillful animation but is typical of 


THEE 
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the kind of quality many corpora- 
tions are demanding today. 

While the increase in demand 
for high-quality corporate anima- 
tions is already impacting the mid- 
sized production houses, it has not 
yet impacted many of the very 
largest production houses, which 
still report that the vast majority 
of their work comes from the enter- 
tainment industry. 

Indeed, John Hughes, president 
of Hollywood-based Rhythm & 
Hues, says he has yet to see any 
increase in demand for animation 
in the corporate or industrial are- 
na. While conceding that it’s prob- 
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ably a growing market, Hughes 
says his company will remain fo- 
cused on the entertainment mar- 
ket for the foreseeable future. 
In fact, Hughes says, “We’re seeing an increasing de- 
mand for TV commercials and a 
rapidly increasing demand for spe- 
cial effects for feature films and 
theme parks.” 

Carl Rosendahl at PDI also 
says he has witnessed no huge 
influx of calls from the indus- 

trial arena. However, like 

Hughes, he feels the minimal 

corporate business is directly 
tied to PDI’s marketing di- 
rection. “We spend the ma- 
jority of our efforts market- 
ing into advertising com- 
mercials, feature film 
work, theme park work, 
| and broadcast graphics. 
Stee eee =CWVe:« don’t: market at all 
x , to the corporate sector.” 

Despite this, even 

PDI has done a few 
corporate anima- 
tions, such as a Sse- 

quence it created 
for Motorola’s in- 
troduction of its 

88000 chip. This 

animation opens 

with a view of a 
field of outdated 


= 
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microchips. The eye then follows a 
shaft of light upward through dark 
clouds to the 88000 microproces- 
sor, which is portrayed as a new 
breed of technology. Floating in 
the sky, the chip rotates on its axis 
and emits a brilliant white flash 
that then wipes into the Motorola 
company logo. 

Rosendahl is quick to note that 
while corporate work is currently a 
minuscule percentage of PDI’s 
overall business, he’s ready to re- 
spond quickly to market changes. 
“If there is increased demand, we’d 
absolutely respond to it,” he says. 

Metrolight Studios of New York 
likewise reports that corporate 
work accounts for only a small per- 
centage of its business. But it, too, 
is ready for that to change. Indeed, 
Metrolight president Jim Kristoff 
says he expects to be doing more 
corporate work in the near future. 
“The corporate end of our business 
is going to increase substantially 
as more people discover how they 
can use computer animation effec- 
tively. And the price is not as in- 
timidating as it used to be.” 

In addition, Metrolight may well 
hit the corporate market in the 
guise of a software vendor. Kristoff 
thinks a new 2D cartooning ani- 
mation software package devel- 
oped in-house over the last three 
years may prove useful for lower- 
end corporate animation. “We’ve 
had a number of corporations look 
at the system, and they see how it 
can give them a whole new capa- 
bility for the audio-visual depart- 
ment,” he says. 

If Metrolight goes that route, it 
may find itself in the right place at 
the right time. Because even as 
corporations are making increased 
use of production houses, many are 
also starting to look at bringing 
more sophisticated animation ca- 
pabilities in-house. 

This trend reflects the fact that 
the corporate world is much more 
conscious of the bottom line than is 
the entertainment world when it 


In France, Ex Machina reports that 
much of its work comes from the 
corporate sector. The top image is 
taken from a video demonstrating 
the technical innovations of an Alfa 
Romeo car engine, while the 
bottom image comes from an Esso 
TV commercial. 
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comes to paying for animation. 

“Many of the smaller companies 
in particular don’t want to get into 
speriding $1000 to $2000 per fin- 
ished second, which is typical for a 
commercial,” says VisComm’s Ste- 
phens. “They want to use the com- 
puter graphics, but it has to fit into 
the overall budget.” 

One way to control that budget 
is to bring the animation in-house. 
“Even if it doesn’t seem cost-effec- 
tive when you write the first check 
for an animation system, you have 
more control if it’s in-house,” says 
Richard Szalewski, vice president 
of Softimage, a Toronto-based 
animation software vendor. 

Like other animation soft- 
ware vendors, SoftImage 
maintains that the corporate side 
of its business is growing, as many 
corporations that formerly went to 
advertising agencies or post-pro- 
duction houses for their computer 
animations are building internal 
corporate units to handle the work. 
Bringing animation in-house elim- 
inates the need to negotiate with 
artists and business partners out- 
side the company, notes Szalewski. 

Even companies that prefer to 
access the professional expertise 
available through a production 
house facility may use an in-house 
animation system to generate a pro- 
totype animation in order to facili- 
tate communication when dealing 
with the outside experts. “When 
they do go outside, they present pic- 
tures of what they want instead of 
just talking about it. That makes it 
easier to get what you want and 
saves money,” Szalewski says. 


Survival Strategies 

As the demand for corporate ani- 
mation continues to grow, produc- 
tion houses will have to be ready 
for the changes that will occur in 
their marketplace. While the in- 
creased demand means new busi- 
ness opportunities, it also means 
increased competition, as new pro- 
duction houses emerge to claim 
their share of the growing pie. 

To survive in this new competi- 
tive environment, say the experts, 
production houses will need to 
equip themselves with the proper 
mix of hardware and software 
tools. The successful production 
companies, says Joe Plonski, direc- 
tor of graphics marketing at Sym- 
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Homemade animations: As the cost of animation software drops, 


some companies are setting up their own in-house animation facilities. 
Boeing, for example, used Alias Research software to create its own 
video press release of the Galileo satellite to send out to national and 


international news services. 


bolics (Los Angeles), will need to 
have a mix of 2D and 3D anima- 
tion systems so that they can meet 
the needs of as many companies as 
possible. 

“Over the last five years, a lot of 
people have lost their shirts in 3D 
animation,” says Plonski, referring 
to the production house industry 
shake out that toppled such ani- 
mation pioneers as Abel Image Re- 
search, Cranston/Csuri, and Omni- 
bus. All were victims of a technol- 
ogy that changed too fast. Ulti- 
mately, they couldn’t compete with 
the low prices charged by newer 
production houses equipped with 
the newest animation equipment. 

The ideal, says Plonski, is for a 
production house to have both 2D 
and 3D available on a single hard- 
ware platform. “That way, produc- 
tion houses are able to trade cli- 
ents up and down and to combine 
both technologies in a way to deliv- 
er the desired effect in a cost-effec- 
tive manner,” Plonski maintains. 
“When budgets are being cut, cli- 
ents cut back from 3D animation 
and start asking for ‘something 
kind of flashy with 2D paint.’ ” 

Robi Roncarelli, editor of Pixel, a 


Toronto-based animation newslet- 
ter, also advocates utilizing a mix 
of animation platforms: “Produc- 
tion houses can offer a good prod- 
uct by using the best of each sys- 
tem they bring in-house. This also 
lets them turn out work faster, 
which is critical. The longer you 
take, the more you're going to have 
to charge for the production.” 

But of course, technology alone 
won't guarantee success. It never 
does. Speaking as a survivor of the 
industry shake out, PDI’s Carl Ro- 
sendahl thinks that it will be criti- 
cal for smaller animation produc- 
tion houses to provide “a creative 
vision and ability to solve prob- 
lems that a client can’t solve in- 
house, as well as sophistication 
and techniques that a client can’t 
provide. At the high end,” he con- 
tinues, “service and price are al- 
ways important ... that’s never go- 
ing to change.” 

Paul Sidlo of ReZ.n8 agrees. Sur- 
vival in the future, he says, “will 
require the same thing it takes 
now ... good, basic design skills and 
the ability to communicate ideas. 
Anybody that has that down will 
be successful.” CGW 
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By Peter Sorensen 


New-wave techniques are 
making a huge splash in the 
creation of true-to-life water 
animations 
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is not moving, observe a cork 
floating some distance from 
shore. The passing waves make 
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Moonlight dances on the ocean waves in this-animation. of 
leaping dolphins by Chris Wedge and Carl Ludwig of Blue- Sky 
Productions.-The scene was created by defining the water as a 
solid model and: applying proprietary ray-tracing algorithms. Light 
reflects and refracts from the “solid” waves as defined by surface- 
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Removing the water from this 
California beach (above) reveals how 
the contour of the ocean floor affects 
the shape of the waves (right). The 
animations were created by Alain 
Fournier and William Reeves of Pixar. 


accumulates, forming ever larger 
wavelets. These continue to grow. 
And soon they are big enough to act 
like little sails, capturing even more 
of the energy from the restless air. 
Of course, the harder and longer the 
wind blows, the greater the effect, 
up to a certain maximum for any 
given wind speed. 

Once started, the energy in the 
waves can travel very great dis- 
tances in the form of a “swell.” By 
then, the waves have formed into 
orderly “trains” that, oddly 
enough, progress at half the speed 
of the waves themselves. The lead 
waves gradually die out, each only 
getting half a wavelength ahead of 
its predecessor. But little of their 
power is lost. It has only been 
transferred down into the still 
depths, where it creates an undu- 
lating foundtion for the following 
waves to ride upon. A sufficiently 
powerful swell can thus travel for 
thousands of miles, loosing only 
what little energy is turned into 
heat by friction between water 
molecules—which isn’t much. 

When at last, after a voyage that 
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perhaps has crossed the vast Pacif- 
ic, and as the wondrous pulses of 
energy finally come to the shore- 
break, their final moments are the 
most interesting (and most compli- 
cated to synthesize). Why, at their 
end, do waves suddenly defy gravi- 
ty and rear up like temperamental 
dragons attacking the land? The 
secret lies in the fact that water 
isn’t really going anywhere—ener- 
gy is—and in the fact that a lot of 
that energy is hidden down in the 
depths of the wave train until the 
wave breaks. 

This invisible sub-surface ener- 
gy finally shows its face when the 


water magically lifts itself up in a 
curl. Just as a floating cork moves 
in upright circles on the surface, 
all points below are also going 
around in similar circles of their 
own, called “orbitals.” The farther 
down the orbitals are, the smaller 
and weaker they are. As long as 
the water is deep enough, every- 
thing goes smoothly and the ener- 
gy is passed without fuss along the 
path of the wave train. 

But when the waves reach the 
shallows, their orbitals become re- 
stricted, confined to ever tighter 
quarters, and the lower ones are 
compressed from circles into ellip- 
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ses. This has the effect of slowing 
the forward progress of the wave, 
shortening its length, and making 
it taller. If the waves have been ap- 
proaching land at an angle, this 
slowing in proportion to depth will 
cause them to turn to face the 
shore. (This effect is analogous to 
the diffraction that happens when 
light passes through materials of 
different density.) 

When the water finally becomes 
so shallow that its depth is little 
more than the distance between 
waves, there is no longer enough 
water in front to satisfy the need of 
the ever more compressed—and 
more energetic—orbitals. Then the 
rotational inertia of the orbitals 
literally sucks the water in from 
the front while simultaneously 
pushing the wave from behind and 
pinching the peak out into a lip. 
The leading edge of the lip can fo- 
cus the remaining energy so acute- 
ly that the water reaches escape 
velocity and shoots forth jets of 
foam and spray. After it plunges to 


Are Waves Fractals? 


he sea usually appears more 

chaotic than any description 
of ocean waves as orderly, puls- 
ing energy trains would sug- 
gest. That’s because the trains 
are usually coming from many 
different directions, interfering 
with each other in a way that 
looks chaotic, to our eyes, but is 
actually based on a perfect un- 
derlying order. Also, with tiny 
waves riding on bigger waves, 
and so on up to the most awe- 
some storm waves, they seem 
self-similar over a wide range of 
scale, like a fractal. 

But is the surface of the ocean 
truly fractal in nature? Not 
quite. To be a bonafide fractal, 
the “energy spectrum” of the sea 
would have to form a gradually 
curved graph. However, it turns 
out to be very uneven, with sev- 
eral peaks and valleys. And on 
closer observation, the little cap- 
illary waves aren’t all that self- 
similar to the larger waves that 
they are piggy-backed on. 
They're smooth sinusoids with- 
out peaks, and they certainly 
don’t curl or break.—PS 
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its death, the resulting chaotic 
white water—only a ghost of the 
organized wave it once was— 
surges briefly up onto the beach 
before it returns to the sea, like a 
soul to its reincarnation. 


The Graphics Challenge 

This ageless process presents a 
tremendous challenge for graphics 
programmers. Not only are the 
shapes of waves as complicated as 
any other non-biological phenome- 
non in nature—like mountains— 
but, unlike mountains, they must 
move. Their magical motion bor- 
ders on the abstract, yet, luckily, 
follows strict rules that can be 
adapted to algorithmic interpreta- 
tion. In fact, in recent years, sever- 
al methods have been used, which 
are faithful in varying degrees to 
the hydrodynamics involved. 
(Since animation, not oceanogra- 
phy, has been the goal, shortcuts to 
the physics were welcomed.) 

To put everything in historical 
perspective, the first computer ani- 
mators to really make waves were 
John Whitney Jr. and Gary Demos 
at Triple I. In 1978, they created a 
logo animation for Pyramid Films 
that was suspended over a vast si- 
nusoidal sea. 

In 1981, Nelson Max created his 
romantic “Carla’s Island,” which 
used several different sine waves 
interfering with each other to cre- 
ate a complex, reflective, paramet- 
ric surface representing the ocean. 
But the surface had really nothing 
to do with hydrodynamics. And it 
didn’t interact with the island; 


it simply intersected it and / 


passed right through. 
In 1984, at Magi/Synthavi- 
sion, Carl Ludwig, Ken Per- 


lin, and Josh Pines came much \_ 
closer to representing the true 4 


nature of waves out in the open sea 
by using multiple cycloids to 
procedurally generate a per- | 
turbed normal map of the 4 
ocean. 

We had to wait until 
1986 for an accurate 
physical animation of 
waves interacting ~ “3 
with the shore, which was accom- 
plished by Dr. Alain Fournier with 
William Reeves at Pixar. (That 
same year, Darwyn Peachey pub- 
lished similar still pictures, but he 
didn’t make an animation.) The 
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Honey B: Many liquids can be 
modeled with Blue Sky Productions’ solid 
modeling system, which can define 
whether the liquid reacts quickly, like 
water, or more slowly, like honey. 
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islands in the stream: A deceptively simple sine-wave water surface 
created by Metrolight’s Jerry Weil enables the water to detect and 
reflect off the banks, rocks, and objects in this polluted stream. 


LEY 


Liquid wells up from a spring and runs downhill in this animation 
created by Michael Kass and Gavin Miller of Apple’s Advanced 
Technology Group. |n this instance, a high damping factor makes the 
fluid appear thicker than water. 
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Fournier and Reeves sequence of 
surf at sunset is still the only ani- 
mation of waves actually breaking, 
and, with its rhythmically pulsat- 
ing sea of gold, it remains unsur- 
passed for breathtaking beauty. 
Fournier, who concentrated on the 
problem of modeling, while Reeves 
was mainly concerned with ren- 
dering, recalls, “We got started be- 
cause I was looking at [physicist] 
Richard Feynman’s notes on 
waves—he has a thing about 
waves—and his orbital model 
struck me as being very good for 
computer graphics.” 

Being faithful to the fluid me- 
chanics of orbitals, this approach 
automatically relates the depth of 
the water to the wavelength, al- 
lowing the waves to diffract and 
follow the contour of the bottom 
properly and causing them to 
break realistically when the water 
becomes shallow. Fournier, now 
the director of the Imager Comput- 
er Graphics Lab at the University 
of British Columbia, models the ef- 
fects of wind with an approxima- 
tion in the math that affects the 
shape of the waves. He has im- 
proved his model recently, using 
particle systems to add foam and 
spray to his surf. 

One thing Fournier’s model 
doesn’t incorporate is the net 
transport of water from one place 
to another, such as when water 
spills over an obstacle and fills a 
hole on the other side. That prob- 
lem was addressed succinctly last 
summer at Apple Computer’s Ad- 
vanced Technology Group by Mi- 
chael Kass and Gavin Miller, with 
Kass working on the modeling and 
Miller doing the rendering. 

Kass has taken an entirely dif- 
ferent tack in order to economical- 
ly deal with the transport problem. 
Ignoring orbitals altogether, he 
uses a height field to visually ap- 
proximate what’s going on. First, 
he divides the volume of water into 
a grid of vertical columns. Based 
on the height from the bottom, 
each column contains a known vol- 
ume of water. It also has a known 
direction and velocity associated 
with it. From frame to frame, as 
the force of gravity tries to pull the 
higher columns down, the volume 
of water is conserved by being 
passed on in the proper direction 
and at the proper speed to the 
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neighboring columns. 

Compensating for the lack of or- 
bitals with a “shallow-water ap- 
proximation” factor, Kass treats 
each column as if the whole thing 
were moving at the same speed (in 
nature, the deeper water moves 
more slowly). This might horrify 
an oceanographer, but it looks fine 
on the screen. And the computa- 
tion is so fast that the first genera- 
tion of the program models 1024 
columns of water in real time. 

“Our goal was to find the sim- 
plest approximation to the physics 
that would give realistic-looking 
results so it would be possible to 
use it in a practical animation sys- 
tem,” Kass says. The principal 
shortcoming of the model is that it 
can't generate a breaking wave 
with an overhanging lip. 

In 1989, Lucasfilm created its 
spectacular “pseudopod” water ten- 
tacle for James Cameron’s popular 
science fiction film, The Abyss. Al- 
though the pseudopod was hardly 
modeled using oceanographic prin- 
ciples, the procedurally animated 
waves on its surface were very re- 
alistic in their own fantastic way. 

This past year has seen a couple 
of commercial production houses 
making significant advances in an- 
imating realistic water and other 
fluids. One approach uses a new 
generation of code inspired by the 


A nyone interested in modeling waves—or who 
simply appreciates their beauty—must get The 
Book of Waves by Drew Kampion, from Arpel 
Graphics in Santa Barbara, Calif., (805) 965-1551. 
This over-sized volume combines a lucid, physical 


discussion of waves with 
crystal-clear perspective 
diagrams and the most 
awesome and _ inspir- 

ing photographs of 
waves ever assem- 
bled. Kampion’s 
writing is as beau- 
tiful as his subject mat- 


ter—as illustrated in this quote 


from his chapter on “Origins”: 


“Whatever their form, whatever their size, what- 
ever their cause, waves are relentless proof of the 
great outside forces over our lives—the same forces 
that suspend our world in space, in an intricate 
web of physical laws—the same forces that sustain 


the very fabric of our reality. 
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now-defunct Magi Corporation’s 
Synthavision ray-tracing process 
(Magi, as old-timers will remem- 
ber, was the first digital computer 
animation production company). 
Blue Sky Productions (Ossining, 
NY) programmers Carl Ludwig 
and Dr. Eugene Troubetskoy (the 
father of ray tracing, who was com- 
puting rays of atomic particles be- 
fore anyone dreamed of applying 
the principle to graphics) have de- 
vised an algorithm for creating 
blobby water droplets, drooling 
honey, and melted chocolate. 

Their software employs unique 
“primitive” shapes, rather than 
polygons or parametric surfaces, to 
create objects. The fluid simulation 
uses primitive, ellipsoid shapes 
that have fields of influence 
around them that respond to other 
nearby primitives, thus simulating 
the surface tension of liquid. When 
two such ellipsoids are pulled 
apart, they act as though they 
were both contained within a rub- 
ber membrane that sucks in as the 
gap widens, until it breaks. 

Drops colliding with a rigid sur- 
face shatter into smaller droplets 
that scatter in all directions. And 
when two separate blobs touch, 
they immediately adhere to each 
other and pull themselves into a 
single blob. The major variable af- 
fecting the blob’s behavior is its 


Reference Works on Waves 


viscosity, which determines if it 
will react quickly, like water, or 
slowly, like molasses in January. 
Blue Sky recently used an entirely 
different process to create waves 
rippling around leaping dolphins. 

On the other side of the conti- 
nent, at Hollywood’s Metrolight 
Studios, programmer Jerry Weil 
has just finished animating a bab- 
bling brook for a Scientology com- 
mercial using many interfering 
sine waves to approximate turbu- 
lent water. The software automati- 
cally detects obstacles so that the 
waves will reflect off the banks of 
the stream and the rocks in the 
water’s path. A moving texture 
map gives the impression that the 
stream is actually flowing. To de- 
pict pollution from dumping down- 
stream, the map gets increasingly 
opaque and dirty. 

Modeling, including dynamics, 
may be the most significant task in 
creating computer-generated flu- 
ids, but lighting and rendering 
also involve several clever tech- 
niques, such as “backward-beam 
ray tracing” combined with radio- 
sity as a strange but effective way 
to get those wobbly highlights 
shimmering on the bottom of a 
swimming pool. These and related 
matters are the subject of the fol- 
lowing article, the second and final 
part of this series. CGW 


“Waves are carriers of a very important mes- 
sage: that we are not alone, that we are part of a 
larger whole, and that we are an important enough 
part of the whole to deserve this lavishly beautiful 
and magnificent planet. Waves are living proof 
that something in nature and the universe has 
quite a high opinion of our intelligence and our 
capacity for appreciation.” 

Other reference works include the Kass and 
Miller paper entitled “Rapid, Stable Fluid Dynam- 
ics for Computer Graphics,” which explains their 
water transport process and which can be found in 
the SIGGRAPH ’90 Conference Proceedings (Vol- 
ume 24, Number 4). 

Also, the Fournier and Reeves paper “A Simple 
Model of Ocean Waves,” which generates breakers 
with overhanging curls, is in the 1986 Conference 
Proceedings (Volume 20, Number 4). 

Both issues of the SIGGRAPH Conference Pro- 
ceedings have additional papers related to model- 
ing waves. They can be ordered from SIGGRAPH 


at (312) 664-6610.—PS 
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Water, Water, 
Everywhere 


By Peter Sorensen 


Attempts to create realistic- 
looking water effects have 
been drowning in compu- 
tational complexity. But help 
is on the way. 


he way the sun shim- 
mers off the dancing 
ocean waves and plays 
surrealistic games of 
light and dark down on 
the bottom of a pool is as beautiful 
and captivating as any inorganic 
phenomenon of nature—right up 
there with the ethereal complexity 
of clouds and the flickering fury of 
fire. But when it comes to render- 
ing, water is, unfortunately, even 
more difficult to portray. 

Once you’ve modeled water (see 
Part One, “Making Waves”) you 
can do a fair job of rendering its 
surface with simple, specular high- 
lights, as if it were glass, and your 
audience will pretty well accept it. 
We've seen water that looks “good 
enough” like that any number of 
times. But if you really want peo- 
ple to suspend disbelief and feel as 
if they could jump in and swim, 
you have to render those elusive, 
abstract light patterns that end- 
lessly writhe on the bottom and re- 
flect light up onto surfaces above 
the water. Within the past couple of 
years, researchers in Great Britain, 
Japan, and the US have devised in- 
teresting ways of doing this. 

These abstract patterns are 


Contributing editor Peter Sorensen is a com- 
puter animation consultant who lives in Santa 
Monica, California. 
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called “caustics” by those who 
study optics. (The term, which may 
conjure up thoughts of burning 
acid, actually stems from the burn- 
ing hot spot produced by a magni- 
fying glass in sunlight.) Caustics 
logically demand ray tracing to 
render, but not just any ray-trac- 
ing program is capable of doing the 
job. That’s because conventional 
programs shoot rays backward 
from the eye out into the scene (to 
avoid having to trace the millions 
of rays that never reach the eye), 
while the light-focusing and scat- 
tering effects of caustics turn the 
situation around and demand that 
the rays start from the light source 
if they are to be calculated with 
any practical speed whatsoever. 

Going in the same direction as 
nature, it’s a straightforward mat- 
ter to calculate caustics, whereas if 
you try to trace from the eye and 
encounter a surface affected by 
caustics, you'd have to branch out 
from that spot in all directions to 
find out if any wave anywhere was 
directing light there. Therefore, 
the recent research has focused on 
efficient ways to map surfaces with 
forward rays from the light source 
before firing rays backward into 
the scene. 

Caustic refraction and reflection 
phenomena occur because a wavy, 
liquid surface functions essentially 
like an irregular lens. When light 
passes through a convex (outward- 
ly curving) lens, like an ordinary 
magnifying glass, the rays con- 
verge to a bright dot (called the fo- 


Nor any drop to drink: Mikio 
Shinya at Nippon Telegraph and 
Telephone uses a modification of 
his pencil-tracing technique to 
achieve a soft penumbra effect 
with the light that passes through this 
glass of water. 


From sea to shining sea: This ocean 
surface is actually a perfectly flat plane 
rendered with its reflective angles 
altered using an algorithm based on 
oceanic principles. The scene was 
created by Carl Ludwig, Ken Perlin, and 
Josh Pines at the now-defunct 
Magi/Synthavision. 


cal point). If they go beyond that 
point, they start to diverge and the 
light energy diminishes. The less 
commonly seen concave (inwardly 
curved) lens immediately diverges 
the rays passing through it, so 
they never come to a focus. Curved 
reflective surfaces have the oppo- 
site effect. An inwardly curved sur- 
face will bring light to a focus, 
while an outwardly curved one 
will scatter rays away from each 
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other. So this—with the added 
complexity that waves are irregu- 
larly shaped—is what causes both 
transmitted and reflected caustics. 
And it means that practically ev- 
ery ray striking a choppy surface 
bends or bounces off in a very dif- 
ferent direction. Other than liq- 
uids, these things also happen 
with materials such as opaque 
bathroom window glass and crum- 
pled aluminum foil. 

The researchers who have re- 
cently been making images with 
caustic effects in them have all 
been employing variations of a 
two-step process. First, instead of 
tracing individual rays, they trace 
whole beams of light (volumes 
rather than lines) “backward” 
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from the light source to the viewer 
to determine the caustic patterns. 
Then they render the scene with 
conventional ray tracing in the 
usual direction. (Let’s make it 
clear that the term “backward” 
means the opposite direction from 
the way we usually trace rays in 
computer graphics, even though 
backward is actually forward as far 
as Mother Nature is concerned.) 
Mark Watt of Digital Pictures in 
London calls this “backwards 
beam tracing” in honor of a 1986 
paper by James Arvo on backward 
ray tracing. But history buffs take 
note: The very first ray-tracing pa- 
per in computer graphics, by IBM’s 
Art Appel in 1963, discussed how 
he first tried tracing from the light 
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source but then discovered the ad- 
vantages of starting from the eye. 
Cal Tech rendering guru James 
Kajiya recalls that, “It was a pio- 
neering paper, way too far ahead of 
its time.” 

Our problem, once again, is that 
caustic hot spots (and dark areas) 
are caused by varying densities of 
diffuse light that can be coming (or 
not coming) from anywhere on the 
water surface. “The problem with 
diffuse light,” says Kajiya, “is that 
it comes from anywhere and goes 
to everywhere.” If you follow a ray 
out from the eye and strike an ob- 
ject affected by caustics, that spot 
could be lit by light directed from 
any part of the water surface, so 
there’s no way that a single ray 
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can tell how bright the spot is. To 
do the job, it would be necessary to 
project a whole raster of thousands 
and thousands of rays out from the 
spot. And you'd have to do that for 
every spot affected by the caustics. 
A single frame could take as long 
as an entire movie to compute. 

So some researchers first gener- 
ate an “illumination map,” like a 
texture map, for every surface af- 
fected by the caustic lighting. Gen- 
erating the illumination map is 
the backward part. One can imag- 
ine how a grid of rays might be 
fired from the light source at the 
water, reflecting the rays onto sur- 
faces above, diffracting them down 
onto surfaces below, and thereby 
determining the patterns of light 
and dark for the maps. 

That might be all there is to 
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making the maps, except that the 
dark areas caused by the caustics 
presents another problem: When 
the rays get sparse, they create 
spots. One might fire millions of 
rays from your light source and 
then gently filter the pattern for a 
nice result—but then the computa- 
tional overhead would go through 
the roof. Wouldn’t it be nice if 
there were a way to not only avoid 
firing millions of rays, but to avoid 
those spotty rays altogether? This 
is where beam tracing comes in. 


Beaming Backward 


Mikio Shinya at Nippon Tele- 
graph and Telephone Corporation 
has made some very realistic pic- 
tures using the illumination map 
process described earlier. He calls 
his process “grid pencil tracing.” 


(“Pencil” is an optical term refer- 
ring to a small bundle of rays.) He 
traces a grid of 128-by-128 pyra- 
mid-shaped beams backward from 
a point light source, through the 
surface of the water, and on down 
to the bottom of a pool. When the 
beam encounters the water, the 
curvature and angle of the surface 
will diffract it accordingly. The 
beam spreads out if the surface is 
concave, concentrates it if it’s con- 
vex, and redirects the whole beam 
this way or that depending on the 
overall angle. (Reflections do just 
the opposite, of course, but other- 
wise are treated identically.) 

Once a beam strikes an object, 
the size and shape of the beam’s 
footprint (which is called a “caustic 
polygon”), will paint the illumi- 
nance map with a shape having 
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the appropriate brightness. If more 
than one beam strikes the same 
surface, the light accumulates to 
create realistic hot spots. Using a 
technique similar to Gouraud 
shading, he smoothes out the edges 
of the caustic polygons so they 
don’t show. 

One of Shinya’s most effective 
pictures shows the caustic focusing 
of light after having passed 
through a glass of water and onto a 
table. The softly feathered caustic 
is the result of light from a large 
rectangular source, as can be 
found on the ceiling of an office. In- 
stead of projecting all the pyramid- 
shaped beams from a single point, 
he allows the beams to emanate 
from a grid of 7-by-7 locations 
spread across the rectangle, each of 
which emits many beams. Shinya 
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Still waters run deep: The caustic lighting on the bottom and surface 


er 


has also modified his pencil-beam 
process to economically simulate 
chromatic dispersion effects (the 
way a prism creates rainbows or a 
diamond flashes different colors) 
and cross-screen filters (as used by 
photographers to produce stars on 
highlights). 

Digital Pictures’ Mark Watt has 
come up with a clever variation of 
the backward-beam process that 
elegantly eliminates projecting 
any beams away from the water 
where they aren’t needed. Instead 
of starting with a whole grid of 
beams that emanates from the 
light source in the approximate di- 
rection of the water, he first con- 
nects the vertices of the polygons 
forming the water surface to the 
light to make his beams—thus, ev- 
ery polygon counts. He has found 
that the water polygons need to be 
much smaller for this purpose than 
would normally be required for 
simple specular rendering. Watt 
points out that backward-beam 
tracing makes possible a wide va- 
riety of “hitherto unattainable 
specular-to-diffuse phenomena.” 


Caustic Shorthand 

The smaller the water polygons 
are, the better the bottom looks. 
But, of course, as the polygons get 
smaller, the computation time 
starts climbing up again. Enter 
Apple Computer’s Gavin Miller, 
whose PhD thesis at Cambridge in 


of this swimming pool were created using backward beam tracing by 


1986 included work on rendering 
water. In order to get away with 
shrinking his “micro-polygons” 
down to the size of pixels—which 
could obviously be very expen- 
sive—Miller devised a shorthand 
method of tracing the light’s path. 

To begin with, since the beams 
are so small, he computes each one 
as if it were a single ray (which, 
compared to four-sided pyramidal 
beams, eliminates three-fourths of 
the work). “You additively splat a 
little blob into the texture map,” 
Miller points out, “like airbrushing 
where the rays come in to make 
the area lighter.” But, most impor- 
tantly for speed, his algorithm pre- 
tends that the contoured ocean bot- 
toms and stream beds in his im- 
ages are flat. With a known con- 
stant depth rather than one that 
might vary for every ray, the com- 
putation becomes a simple trigo- 
nometry problem, and the time is 
shortened by orders of magnitude. 

The only reason he can get away 
with this gross simplification is be- 
cause caustic patterns are so ab- 
stract and meaningless to the hu- 
man eye. It seems that as long as 
we see some light flickering 
around down there, were happy. 
In fact, a pre-computed sequence of 
texture maps looped every few sec- 
onds might be entirely adequate 
for most animation purposes. 

In addition to the water itself, 
the animation that Miller and his 
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associate, Michael Kass, recently 
produced shows sand changing col- 
or when it becomes wet. For this, 
Miller devised an 8-bit “behavioral 
shader” that paints a “wetness 
map,” which takes into account the 
physical history of the sand’s con- 
tact with water. It changes the 
specularity and reflectivity of the 
sand, as well as its color. Updated 
every frame, the sand not only gets 
wet from waves and rain, but dries 
out over time using a simple decay 
function. 

Very sophisticated texture maps 


This wet road surface at night was rendered using multiple layers of 


Going from puddles to the Pacif- 
ic, the beautiful animation of 
ocean surf at sunset that Alain 
Fournier and Bill Reeves made at 
Pixar back in 1986 (the same year 
as Pixar’s famous film, Luxo Jr.) 
required something like 10,000 
times more data per frame than 
Luxo. This was despite the fact 
that Reeves said he had “split the 
water into three regions that were 
sort of glued together. There were 
the waves that were right up front 
where we wanted as much detail 
as we could have. Then there was a 


texture maps to create puddles and reflections. The work was directed 


by Elhachiro Nakamae at Hiroshima 


were among the tools developed 
last year by a team of computer 
scientists working with Ejihachiro 
Nakamae at Hiroshima Universi- 
ty.to render wet streets for an 
automobile simulator. They made 
extensive studies of road surfaces 
and puddles under the full spec- 
trum of moisture conditions and at 
all times of day and night. They 
have reproduced the look of as- 
phalt under these conditions with 
many layers of texture, reflection, 
and bump maps. The puddles, for 
instance, can have maps that sim- 
ulate “mud particles that are con- 
siderably larger than the wave- 
length of light,” that are perfectly 
diffuse and spherical. Their anima- 
tion also shows soft shadows with 
penumbras, and diffraction effects 
that would be caused by scratches 
on the windshield and even by a 
driver’s eyelashes. 
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University. 


sort of middle ground where it 
wasn’t as important to get so much 
detail. And then there was the wa- 
ter in the back where you almost 
couldn’t even see wave crests— 
they were there in the model and 
in the data, but that was probably 
overkill.” 

It was a simple matter to model 
the ocean at different resolutions; 
the trick was gluing the pieces to- 
gether so the seams wouldn’t show. 
Reeves says he took a chance and 
just “left a small gap between 
them with no water (as generated 
by the model) and fitted a flexible 
surface in between that would go 
from one resolution to the other. It 
didn’t follow any oceanic principles 
at all, but it was so small—just a 
couple of feet—that I don’t think 
anybody noticed anything.” 

Last, and perhaps most peculiar, 
is the use of a real smoke-and-mir- 


rors way to render waves first de- 
vised in 1984 and recently revived 
in a more streamlined form. The 
smoke—or fog, to the uninitiat- 
ed—is simply a matter of depth 
cueing. But the mirrors—mirror 
singular, actually—is one vast, 
shiny polygon, flat as a pancake, 
representing the ocean. Carl Lud- 
wig, Ken Perlin, and Josh Pines at 
Magi/Synthavision used multiple 
cycloids to procedurally generate a 
reflection map with “perturbed 
normals” for the ocean. (A “nor- 
mal” is what controls the angle at 
which light bounces off of a sur- 
face. And “perturbing” the normal 
changes the angle.) 

So, instead of modeling their 
waves as actual 3D objects, the 
Magi people translated the waves 
into regions of different reflective 
angles on the big, flat polygon, 
and—as long as you didn’t get too 
close—the result looked great. In 
fact, it was so realistic, Pines re- 
calls, that at SIGGRAPH that 
year, “People actually voiced com- 
plaints that Magi shouldn’t have 
used stock water footage at the end 
of their demo reel.” 

Today, Ludwig is at Blue Sky 
Productions, where he recently 
resurrected his sleight-of-hand 
method to animate water around 
dolphins leaping in a moonlit 
scene (see Part One, “Making 
Waves”). But he wants it known 
that, “We certainly are capable of 
producing 3D waves if we need to, 
but it’s the old story of using what- 
ever works. And from any signifi- 
cant angle above the water, per- 
turbed normals are perfectly ade- 
quate.” Also, “For reasons of econo- 
my we didn’t render the dolphins 
with caustic effects, although we 
have radiosity [working with] our 
ray tracing and hence have the ca- 
pability of doing caustics within 
our reach.” 

Caustic effects are so exotic that 
no off-the-shelf software is yet ca- 
pable of rendering them economi- 
cally. The beam tracing required 
to make it feasible is still in the 
laboratory or in proprietary soft- 
ware only. But the situation is 
bound to change soon as the ivory 
tower research filters down to com- 
mercially available modeling and 
rendering programs. And when it 
does, everybody will be able to 
make waves. CGW 
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Want to get your clothes really clean... With new Suds—the detergent with 
then give them a bubble bath. extra strength Sudsanol. 


Suds even scores a touchdown with Imagine how clean it can get the rest of 
Tommy’s football jersey. your wash. 
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Ever run out of slots while integrating your your client can ever use. And its 400 watt power 
client’s new 8-slot system? It happens. Think supply will keep a fully loaded machine humming 
about it. Before you know it, four slots are gone along. Three powerful fans suck the heat away 
for the memory card, disk controller, I/O card from expensive add-in cards and Weitek® 3167 
and the VGA board. Now add other things like a and 80387 support make this computer ideal for 
Targa+° and a scanner interface. This leaves you serious number crunching. 
with two slots for everything When you add all of these features to Provato’s 
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a three-board transputer, too | 1 Hoe; von Pam superior support, youll have 
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a premium computer. But 
not at a premium price. And 
the PROStack 386’s price is 
competitive with many pre- 
mium 8-slot CPU's. 

So if you're tired of dancing 
the add-in card shuffle, call 
Provato Technologies. The 
name to trust in graphics. 


PROVATO 


TECH NOLO G 


Provato Technologies, Inc. 4710 S. Eastern Avenue Los Angeles, CA 90040 (213) 724-6001 or Call Toll Free 800-776-8462 


*Manufacturer’s Suggested Retail Price for the PROStack 386-2514 Base model. Does not include mass storage or video adapter. Call Provato for dealer and VAR pricing or for the representative nearest you. 
Monitor image courtesy of AT&T Graphic Software Labs. Targa+ is a trademark of Truevision. Weitek and 3167 are trademarks of Weitek Corporation. 


bad. You can always dance the 
add-in card shuffle, but your 
client won't. And they wont 
ever have to either, not if they 
own Provato’s PROStack 386. 
Here’s a computer designed 
for you, the graphics VAR. 
The PROStack 386’s 14 slots 
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PLB Program Undergoes : NCGA Announces Winners of 1991 

Initial Performance Tests » Achievement and MicroCADD Awards 

The initial suite of graphics | 

performance tests has been Winners of the 1991 NCGA Individual Achievement and MicroCADD 

completed for the Picture-Level Awards have been selected by the NCGA Honors and Awards Committee. 

Benchmark (PLB) program. The awards are presented annually to individuals whose leadership and work 
PLB is a project being con- have significantly contributed to the field of computer graphics. 


NCGA Individual Achievement Awards honor those who have contributed 
greatly to the computer graphics community. The awards and 1991 recipients 
are as follows: 


ducted by the Graphics Perfor- 
mance Characterization (GPC) 
committee, a group of 12 vendor 


firms. NCGA is administrator of : 
Executive of the Year: 


the GPC. 
PLB is designed to measure the Michael Boich, president and CEO of Radius Inc. Boich was chosen as 
performance of CRT-based Executive of the Year for successfully leading Radius to impressive business 


success by combining vision with careful attention to the needs of his company’s 


graphics display systems on a 
market. 


variety of hardware configura- 
tions. The program allows a 
graphics user to test specific 
applications (converted to the 
PLB’s standard Benchmark 


Award for Technical Excellence (Three recipients for 1991): 

Karl Guttag, a TI Fellow in the graphics department of Texas Instruments. 
Guttag was selected in recognition of his development of the video RAM at 
Texas Instruments. 


Interface Format (BIF)) on PCs, . 
workstations, and other platforms. Dale Roarke and Mike Brunoli, division fellows at Brooktree, a microchip 
This ability to compare many production company in San Diego, Calif. Roarke and Brunoli were chosen in 


honor of their joint development of the high-speed DAC chip and the look-up 


vendors’ products with a standard 
table chip. 


test can greatly aid purchase 
decisions. 

The initial PLB tests involved 
running three test files (a 2-D 
circuit board layout, a 3-D 
wireframe design of an electronic 
enclosure, and a solid model of an 
automobile cylinder head) on 


Award for the Advancement of Computer Graphics: 

George Kaler, senior staff specialist for information resource management 
at General Dynamics, selected in recognition of his years of work in support of 
computer graphics technology and standards. 


Academic Award: 
James Foley, a professor in the College of Computing at the Georgia Institute 


(See PLB on page 2) (See Achievement on page 2) 
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PLB (from page 1) 


hardware produced by Digital Equipment Corporation, Evans & Sutherland, Hewlett-Packard, IBM, 
Silicon Graphics, and Sun Microsystems. These six firms have developed ports (still in the initial 
testing stages) to accomodate the PLB program. 

The results of the initial PLB tests were published in the January, 1991 issue of The Anderson 
Report. 

For more information on PLB, contact Dianne Dean at NCGA, 703-698-9600, ext. 318. 


Achievement (from page 1) 


of Technology. Foley was selected in honor of his work as author of the acknowledged standard text 
in computer graphics, Computer Graphics: Principles and Practices. 


Award for the Advancement of Computer Graphics Standards: 

Michael McGrath, director of the U.S. Computer-Aided Acquisition and Logistic Support (CALS) 
program. McGrath was selected for his promotion of the use of computer technology, including 
computer graphics, within the Department of Defense, and for his active promotion of technology 
standards. 


This is the second year for the NCGA MicroCADD Awards, presented by the NCGA Section for 
MicroCADD. The awards honor innovative use, development, and education of microCADD 
technology. The awards and 1991 recipients are as follows: 


MicroCADD Application Award: 

Ruth Ann Fraser, graduate student at Carleton University in Ottawa, Canada. Fraser was 
chosen in honor of her creative use of CAD software, designed for mechanical and reverse engineer- 
ing, in the study of cluster headaches. 


MicroCADD Academic Award: 

Frank Miller, an assistant professor at the Massachusetts Institute of Technology Department of 
Architecture. Miller was selected in recognition of his work toward the development of an integrated 
microCADD environment in the design classroom. 


MicroCADD Award for the Advancement of Computer Graphics: 

Dr. Martin Newell, president and chief executive officer of Ashlar Inc., a CAD software firm in 
Sunnyvale, California. Newell was chosen in honor of his contributions to the advancement of 
computer graphics technology, including his development of the “Drafting Assistant” geometric 
inferencing engine. 


Winners of the 1991 NCGA Individual Achievement and MicroCADD Awards will receive their 
awards in special presentations at the NCGA ’91 conference and exposition, held April 22-25, 1991 at 
McCormick Place North in Chicago, Ill. For information on registering for NCGA ’91, call NCGA at 
1-800-225-NCGA or 703-698-9600, ext. 310. 


Finalists Selected for 1991 Animation Competition 


A panel of 10 experts in the computer animation industry have selected finalists for the sixth annual 
International Computer Animation Competition, sponsored by NCGA. 

A total of 18 pieces were selected as finalists from a field of more than 120 entries. The entries 
were either generated completely on the computer, or were produced by integrating computer anima- 
tion with other images. 


The competition was chaired for a second year by William Kovacs, vice president of research and 
development at Wavefront Technologies. 

The first, second and third-place winners of the competition will be revealed at the NCGA ’91 
conference and exposition, to be held April 22-25, 1991 at McCormick Place North in Chicago, III. 
Winning entries will be displayed continously at NCGA ’91. To receive registration information for 
NCGA ’91, contact NCGA at 1-800-225-NCGA or 703-698-9600, ext. 310. 


Following are the categories and finalists 
(in alphabetical order) for the NCGA 1991 


International Computer Animation Competition: 


Broadcast Computer Graphics 
“ABC’s World of Discovery” 
Metrolight Studios Inc., 
Los Angeles, Calif. 
“Discovery Channel - Invention Open” 
Crawford Design/Effects, 
Atlanta, Ga. 
“Voyager” 
Valkieser Group, 
Hilversum, Holland 


Television Commercials 

‘“Fox’s Biscuits - Classic Collection” 
The Moving Picture Company Ltd., 
London, England 

“Lifesavers - Good Times Roll” 
Topix Computer Graphics and Animation, 
Toronto, Canada 

“Listerine - Boxer” 
Pixar’s Animation Group/Colossal Pictures, 
Richmond, Calif. 


Corporate Presentations 
“Nuova Alfa 33” 
Ex Machina, 
Paris, France 
“Special Effects” 
Apple Computer, Inc., 
Cupertino, Calif. 
“Truevision Logo” 
XAOS Inc., 
San Francisco, Calif. 


Technology and Computer Graphics Research 
“More Bells & Whistles” 
Cornell National Supercomputing Facility, 
Ithaca, N.Y. 
“Smog: Visualizing the Components” 
N.CS.A., 
Champaign, III. 
“Wet Science” 
XAOS Inc., 
San Francisco, Calif. 
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A scene from "More Bells & Whistles,” an NCGA 1991 
International Computer Animation Competition finalist 
in the Technology and Computer Graphics Research 
category. 


Short Films/Videos/Theatrical Motion Picture 
Computer Graphics 
“The Nature” 
Links Corporation, 
Tokyo, Japan 
“Nature Morte” 
Riff Video, 
Paris, France 
““Panspermia” 
Thinking Machines Corporation, 
Cambridge, Mass. 


Student/Faculty 
“Camera Work” 
William Patterson College, 
Wayne, NJ. 
“Grinning Evil Death” 
Mike McKenna & Bob Sabiston, 
MIT Media Lab 
“Venus & Milo” 
National Center for Supercomputing Applications, 
Champaign, III. 
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The Graphics Podium 


This feature presents the ideas of recognized leaders in the computer graphics industry. The author’ s 
opinions do not necessarily express the opinions of NCGA. 


Future Computer Graphics: The Era of Images 
by Alan Paller 


Over the past 30 years, three technological developments have increased the accessibility of computers 
and computer graphics: the laser printer, which provided inexpensive and fast hard copy; 

low-cost graphics boards and CRTs; and graphical extensions to such popular software packages as 
WordPerfect 5.0 and Lotus 1-2-3, Version 3. 

The next era in computer graphics is likely to be called the era of images. It will be driven prima- 
rily by three developments: low-cost memory chips, fast digital image compression chips, and high- 
volume storage devices. 

Let your imagination take you forward 20 years: 

Computer graphics technology will provide immediate recall of every document you have ever 
touched, as well as documents in many libraries. This recall will include complete color replicas of the 
documents, not the rudimentary ASCII documents we now get from our computers. Each document 
will be an image; in essence, a digital photograph of the original. You will see the document — 
whether it was a letter, a book of paintings or an article from some magazine — just as it looked in its 
original form. And you will be able to access all this sitting at your desk. 

But that’s too easy a prediction. In a few organizations, such as the espionage agencies, digital 
imaging libraries are already in place, though most are limited to monochrome displays. Twenty years 
is a long time, easily four computer generations. Let’s stretch our imaginations a little further. 

Here’s another prediction that’s highly probable. The technologies of teleconferencing, business 
presentations and training will have merged in 20 years because of new image processing technology. 
Distributed meetings will be common. 

Each person’s workstation will include a display and one or more cameras. Each participant’s 
display will show images of many, if not all, the other participants. Many such displays will be wall- 
sized, flat-panel devices with remote laser pointers for selection. Visuals will be shared simply by 
projecting a camera at them. And to do this, meeting participants will never have to leave their offices. 

Meeting “grazing” will become common for highly placed executives. Those executives, some of 
whom will be called “Big Brother” by unhappy employees, will electronically switch from meeting to 
meeting almost as easily as today’s TV couch potatoes switch from channel to channel. 

This same technology will transform training as well as meetings. Through a combination of live 
instructors and recorded material, training on nearly any topic, given by the world’s best instructors, 
will be available whenever it is needed, right in your own private office. 

One last prediction: Because meetings will be available for remote participation, they will be 
digitized and compressed for transmission. In many organizations, all those meetings, all those 
presentations you give or attend, will be recorded and available for instant playback. Think of Star 
Trek’s Mr. Spock reviewing meetings and events that happened hours, days, weeks or years ago. This 
is a Service that imaging technology and vast memory stores will make possible. 


Alan Paller is president of AUI Data Graphics, the division of Computer Associates (CA) that provides 
projections of future technology trends and their impact to CA’s 45,000 clients. Paller is author of 
The EIS Book: Information Systems for Top Managers. 

Paller will be joined by industry consultant Joel Orr in an in-depth discussion of the next phases of 
computer graphics development in “Computer Graphics Experts Predict the Future,” a feature 
presentation at the NCGA ’91 conference. This is the ninth annual edition of this session, which has 
topped NCGA ratings charts for quality and attendance each year it has been presented. 

NCGA ‘91 will be held April 22-25, 1991 at McCormick Place North in Chicago, Ill. 

For information on attending Paller and Orr's presentation, and other NCGA’91 conference 
sessions, contact NCGA at 1-800-225-NCGA or 703-698-9600, ext. 310. 


Something’s wrong when bright 
people make dull presentations. 


Actual output printed on 
an NEC Colormate PS. Call 
1-800-NEC-INFO (in 
Canada, call 1-800-348-4418) 
for a printed sample of your own. 
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Bright people with bright inch graphics in a brilliant array of colors. With 8 MB 
‘ideas now have a brilliant of memory, it can also convert complex color art and 
- ‘way to present them. photographs into either hard copy or overheads. 
Presenting the NEC | Colormate” PS printer. Its So before you make your next presentation, take a 
powerful Motorola 68020 microprocessor and Adobe’ look at the Colormate PS. 


PostScript’ interpreter produce lifelike 300 dot-per- You'll never look brighter. 
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Just one 5%4-inch Verbatim Rewritable Optical Disk has 
the capacity to store twelve file drawers 
full of paperwork. Or every name Po 
and number in the NewYork and New » ' 
England phone books combined. — im 

It also has more storage capability 
than 30 twenty-megabyte Winchester 
hard drives. But unlike a hard disk, it's 7 
removable for easy portabilityand =~ 
added security. | 

What's more, because the Verbatim 7 
disk is rewritable, you can update the infor= 
mation you store on it literally millions of © 


times without the least sign of wear. Which makes it perfect 
for applications ranging from CAT scans to 
architectural drawings to the record- 
ing of changing global weather 
patterns. 
But here's the best news of all: our 
rewritable disk is just one of the full line 
of optical products we'll be unveiling in 
the weeks and months ahead. 
So call 1-800-538-8589 today. And find 
out more about the disk—and the company— 
that's going to drive the information storage 
industry into the 21st century. 


INDUSTRY. 
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By Caren Potter 


A growing number of 
human modeling systems 
offer new potential for 
ergonomic and mechanical 
analysis 


emember the scene in the 
movie Top Gun, when 
Maverick and Goose eject 
from their fighter jet? 
Maverick (Tom Cruise) gets out 
without trouble, but his copilot, 
Goose, slams into the canopy. Goose’s 
lifeless form parachuting toward 
the ground creates a dramatic 
scene, but for engineers who de- 
sign ejection seats, the problem of 
getting pilots safely out of their 
Caren Potter is a Trinidad, California-based 


freelance writer who specializes in design 
engineering technology. 
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aircraft is real, not fiction. 

Current CAD/CAE software 
makes it possible for engineers to 
use a computer to do much of the 
design and analysis of products 
that involve the human factor. In 
the case of an ejection seat, they 
can view an animation of a trajec- 
tory of the seat to make sure its 
occupant doesn’t hit the canopy as 
happened in the movie. 

Human modeling software can 
take the analysis one step further, 
however. Designed for use with 
CAD software, these packages let 
engineers place human models 
into their designs. Some packages 
determine mechanical factors, 
such as loads and torque as they 
apply to a body. For example, ejec- 
tion seat designers can analyze 
forces to the lumbar region during 
ejection to make sure that a pilot 


will not end up being crippled. 

Another type of human model- 
ing software permits human fac- 
tors analysis, such as an evalua- 
tion of what a person can reach 
and see while interacting with a 
design in a CAD application. De- 
signers can place a dimensionally 
correct human model into a cock- 
pit, let’s say, to determine whether 
a 25th percentile, North American, 
male pilot can reach the ejection 
mechanism. Some human model- 
ing packages even let engineers 
see what the pilot sees during ejec- 
tion from the plane. 

Computer models of the human 
body are not new. There are quite 
a few “man packages,” as they are 
often called, in use at universities 
and military research institutions. 
What is new is that human model- 
ing capabilities are now becoming 
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D structural model on its proposed 
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site, or change the color and texture of a photo- 


graphed facade in seconds. Import existing models 


created in CAD packages and produce slides, 
prints and animation sequences that illustrate 


concepts, as well as sell them. Just think of the 
implications and call us before you-know-who. 
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available to the general engineer- 
ing community. A few human 
modeling programs are presently 
for sale. The packages cover a wide 
range of pricing ($699 to $15,000), 
platforms (PCs to Silicon Graphics 
Iris workstations), and functional- 
ity, but all give engineers the abili- 
ty to generate dimensionally cor- 
rect human models quickly. More 
importantly, they provide human 
factors and mechanical analysis 
capabilities not previously avail- 
able for use with CAD. 


ing. Right now, I use CAD and 
then refer to the book. It would be 
nice to automate that process.” 
The lack of an off-the-shelf hu- 
man modeler has not stopped some 
engineers from putting human 
forms into their designs. A few 
have created their own models. 
The process is painstaking, but the 
payoff is worth it, they will tell 
you. Others have adapted robot 
simulation software to the task of 
modeling human figures. And 
many engineers, industrial design- 


Combining both mechanical analysis and human factors analysis (including field of vision), the University of 


exercises, then places Reggie into 
the same positions on-screen and 
designs a weight-training machine 
around him. Reggie is sophisticat- 
ed enough to duplicate the complex 
motions that a real person makes. 

Jones created Reggie using ME 
Series 30 3D design software from 
Hewlett-Packard (Palo Alto, CA). 
“I used the software’s construction 
geometry and macro language,” he 
says. “Besides that, I just used nor- 
mal programming techniques, al- 
though lots and lots of them, 


Pennsylvania human modeling package, called Jack, lets NASA engineers involved in the design and 
evaluation of the Apache helicopter to experiment interactively with numerous constraints affecting the pilot. 


“We have been waiting for this 
kind of product to come out,” says 
Evan Marc Hirsch, industrial de- 
signer at Walter Dorwin, & 
Teague Associates Inc. (New 
York). “I'd be willing to say that 
half of the industrial design firms 
in the country could use human 
modeling software.” Hirsch uses 
CAD but then checks his designs 
against “the bible on anthropomet- 
rics,” a book called Human Scale. 

“We need real numbers,” he ex- 
plains. “In the human factors 
world, you deal with percentiles. 
Human Scale tells us things such 
as how much hand strength a 10th 
percentile woman needs to open a 
drawer, or whether a 95th percen- 
tile man will be able to get his fin- 
gers into that same drawer open- 
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ers, and graphic artists have sim- 
ply done without a human likeness 
and the analysis capabilities it 
would bring to their work. 
Perhaps the most elaborate ex- 
ample of a “homemade” computer 
model is Reggie (see “Working Out 
with CAD,” September 1989), the 
creation of Gary Jones, director of 
manufacturing and engineering 
for Hammer/Strength Corp. (Fal- 
mouth, KY). According to Jones, 
his two-year-old company is al- 
ready considered one of the larger 
players in the strength training 
marketplace, and much of the 
credit goes to CAD and Reggie, a 
computer model of Cincinnati Ben- 
gals linebacker Reggie Williams. 
Jones analyzes the motions of 
athletes as they perform certain 


obviously.” 

The main difference between 
Reggie (not available commercial- 
ly) and the human modeling soft- 
ware now beginning to sell com- 
mercially is that Reggie “lives in- 
side a fully functioning CAD pack- 
age,” as Jones says. Other human 
modeling packages work in con- 
junction with CAD, but design ge- 
ometry must first be ported to the 
human modeling system. If human 
factors analysis shows that 
changes are needed, the design 
must be ported back to the CAD 
system, then back to the human 
modeling package for more analy- 
Sis, and so on. 

In theory, anyone with a sophis- 
ticated enough CAD system could 
do what Jones has done. However, 
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Jones has been working on Reggie 
for four years. Few engineers have 
this kind of time to devote to soft- 
ware development, no matter how 
significant the pay-off. A human 
model that “lives inside” a CAD 
system might be preferable to 
what’s available commercially, but 
most engineers will probably learn 
to put up with a little porting. 


Robots to the Task 

Some engineers have been using 
robot simulation software from 
Deneb Robotics Inc. (Troy, MI) for 
human modeling. “Our software, 
Envision,” explains vice president 
of operations Nathan Yoffa, “is 
a general-purpose package that 
allows you to build a mechanism of 
arbitrary shapes, with one part 
connected to the next. Mathemati- 
cally, it makes no difference 
whether it’s a robot or a human.” 

“We see humans as a special 
class of robot,” adds Kathy Kane, a 
Houston-based regional manager 
for Deneb. “A human can actually 
be thought of as six robots: a base 
(the body), two legs, two arms, and 
the head.” 

Engineers at Oak Ridge Nation- 
al Laboratories (Oak Ridge, TN) 
use Envision to design the “glove 
boxes” used by workers who han- 
dle hazardous substances. “At best, 
glove boxes are horrible,” says Ja- 
nie Lunsford, mechanical engi- 
neer. “You're always working with 
your arms out in front of your 
body, and the tools are heavy.” 

Lunsford and her colleagues 
used an Envision model of a 50th 
percentile man to determine 
whether a person could reach 
through the glove ports of a partic- 
ular box design and perform the 
necessary tasks. “At first, he 
couldn’t,” says Lunsford. “We had 
designed the floor of the box to a 
standard height, but when the 
man reached in, he couldn’t touch 
it. If he dropped something, such 
as a bolt or a wrench, he couldn’t 
reach far enough to pick it up. He 
missed by two inches.” In this case, 
knowledge gained from the human 
model eliminated the need for a 
physical prototype by showing the 
engineers how they could make 
that particular box design more ac- 
cessible. 

The main difference between us- 
ing Envision (which costs $50,000 
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As a human modeler located 
within a CAD package, 
Hammer/Strength's Reggie 
program for weight-machine design 
is unusual. This level of efficiency, 
however, required several years of 
company development time. 


and runs on Silicon Graphics, 
Hewlett-Packard, Intergraph, Sun, 
and IBM workstations) and using 
a human modeling package for 
this type of task is that Envision 
lacks anthropometric information. 
For example, the software doesn’t 
create a 50th percentile man auto- 
matically. Engineers have to look 
up the dimensions and enter them 
manually. According to Kane, they 
won't have to do this much longer, 
however, because Deneb has plans 
to offer a module for human factors 
analysis. No release date for the 
module is available. 

While a slight oversimplifica- 
tion, human models can be segre- 
gated into two categories: dimen- 
sionally correct models for human 
factors analysis and mechanically 
correct models for kinematic and 
dynamic analysis. As a further 
oversimplification, of the three hu- 
man modeling packages now an- 
nounced, one is designed for hu- 
man factors analysis, another for 
mechanical analysis, and the third 
combines the capabilities of both. 
Some overlap in functionality ex- 
ists between all of the packages, 
but it helps to think of them in 
terms of the type of analysis they 
are most likely to be used for. 

Mannequin from Humancad, a 


division of Biomechanics Corp. of 
America (Melville, NY), falls into 
the human factors analysis catego- 
ry. Biomechanics Corp. is an ergo- 
nomics consulting firm, so it 
makes sense that its human mod- 
eling software would be geared for 
human factors analysis. 

Mannequin draws human fig- 
ures according to accurate ergo- 

nomic parameters for age, sex, 
body type, and ethnic type. The fig- 
ures can see, walk, bend, and grasp 
objects. The software runs on PC/ 
AT-class computers and higher 
and is compatible with many popu- 
lar PC CAD and graphics pack- 

ages. With a price tag of $699, 

Mannequin gives designers and 
engineers a way to put realistic 
human figures into their work and 
a relatively inexpensive way to 
test products for reach and fit. 

Initial users will be those who 
need the realistic look of the Man- 
nequin model for their graphics 
applications, predicts Howard 
Morgan, president of Humancad. 
“Our product allows an interior de- 
signer, for example, to put good- 
looking people, not robots, into his 
renderings. He might also use the 
vision function to see what real 
people would see as they enter a 
room. More advanced users will 
take advantage of the software’s 
ergonomic capability and use it to 
make better designs. 

“Although Mannequin’s strength 
lies in its ability to create hun- 
dreds of dimensionally accurate 
human figures, the package does 
permit limited mechanical analy- 
sis, with more mechanical analysis 
capabilities scheduled for future 
releases,” says Morgan. The cur- 
rent release can analyze torque— 
important in situations in which 
humans lift or move objects. 


Mannequin on the Line 
Mannequin is too new (scheduled 
at press time to have begun ship- 
ping by the date of this issue) for 
real world uses to exist, but Mor- 
gan offers the example of design- 
ing an assembly line from which 
workers have to lift an object off of 
a belt and move it to another loca- 
tion. “Using Mannequin, the engi- 
neer can analyze how much stress 
that [motion] puts on a person. 
And if the motion is repeated 60 
times per hour, Mannequin can 
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help determine what size person 
can handle that stress.” 

A human factors package such 
as Mannequin offers the obvious 
advantage of letting designers and 
engineers visualize humans inter- 
acting with their designs, but it 
might offer a competitive advan- 
tage as well. “This type of program 
will help people design better prod- 
ucts for international markets,” 
says Morgan. “For example, it can 
show you how a 5th percentile 
Hong Kong woman relates to a 
product compared to a typical 
American woman.” 

Android from Mechanical Dy- 
namics Inc. (MDI; Ann Arbor, MI) 
is a human modeling package pri- 
marily designed for analyzing me- 
chanical forces as they relate to 
the human body. The company is 
best known for its program Adams 
(Automatic Dynamic Analysis of 
Mechanical Systems), which per- 
forms multibody systems analysis, 
another term for mechanical sys- 
tem simulation that includes kine- 
matic and dynamic analysis. An- 
droid serves as a preprocessor 
(front-end package) for Adams, 
and it treats the human form as 
just another multibody system. 

“Basically, we're mechanism 
jocks,” says James Price, vice pres- 


A mechanically analogous 

model of the human body created 
with MDI's Android lets users 
evaluate a pilots ability fo survive 
the forces of a damaged aircraft. 


ident for marketing and customer 
services. A total of 40 percent of 
MDI’s sales go to the automotive 
industry, and another 25 percent 
go to aerospace. With Android, the 
company can offer its users the 
ability to include humans in their 
analyses. It would be the package 
to use for analyzing force on a pilot 
as he ejects from a fighter jet, for 
instance. Another possible use is in 
simulated crash tests for automo- 
biles and passengers. 

Since Android is also a new 
product (scheduled at press time to 


have begun shipping by the date of 
this issue), it is easier to find antic- 
ipated users than actual applica- 
tions. For instance, Ron Marvin, 
research engineer at the Naval 
Weapons Center (China Lake, 
CA), currently uses Adams and 
plans to use Android to simulate 
pilot response in damaged aircraft. 
“The first step,” Marvin says, “will 
be to specify motion and time/force 
histories for the model’s joints so it 
can control the pedals, stick, and 
throttle.” Then he will link the An- 
droid model to the plane’s control 
systems modeled in Adams. “An- 
droid will allow us,” adds Marvin, 
“to visualize how a pilot reacts to a 
damaged aircraft and how he con- 
trols a stick and a rudder that’s 
starting to flop all over the place.” 

Android lets engineers examine 
the actual physics behind a man/ 
machine interaction. “Our soft- 
ware allows you to put a human 
into an environment and see how 
he acts on the environment or how 
it acts on him,” says Mike Young, 
MDIs graphics products market- 
ing manager. “You can see how 
much strength is needed to turn a 
wrench, or what happens to a mod- 
el in zero gravity.” 

Android treats the body as a me- 
chanical system, which means it 


hile human modeling software seems just 

now to be gaining commercial viability, work 
on a computer representation of the human body 
dates back to the 1960s. Many older packages, such 
as Combiman, Crew Chief, Boeman, and the CAR 
Model, have been used in proprietary applications 
around the country. Combiman, created in the 
1970s, was designed for use by the Air Force to 
study cockpit visibility. Crew Chief, Combiman’s 
successor, is used to evaluate strength require- 
ments of aircraft maintenance tasks. The CAR 
(Crewstation Assessment of Reach) Model is a 
Navy product, and Boeman is the property of The 
Boeing Company (Seattle). These two products are 
used for cockpit design. 

Medhat Korna, senior scientist at System Explo- 
ration Inc. (Dayton, OH), was involved in the de- 
velopment of both Combiman and Crew Chief. He 
states that both products, as Air Force property, 
are only available to those people who have a con- 
tract with the Air Force. 

None of these packages is sold commercially, but 
one called Sammie (System for Aiding Man/Ma- 
chine Interaction Evaluation) was marketed sever- 
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al years ago by Prime/Computervision (Bedford, 
MA), which no longer offers it because of inade- 
quate demand, according to a spokesperson. 

With the exception of Prime/Computervision’s | 
Sammie, human models have remained in research 
and proprietary applications. Why has it taken so 
long for them to become available commercially? 
The reasons relate primarily to the capability of 
computer hardware, says Norman Badler, chair- | 
man of the department of Computer and Informa- 
tion Science at the University of Pennsylvania. 

“This type of modeling requires a lot of poly- 
gons,” he says. Badler, who is generally recognized 
as the expert in the field of human modeling, has 
devised a program called Jack, which creates a hu- 
man model consisting of 3000 polygons. “Only re- 
cently are we getting the performance needed to do 
this kind of modeling at a decent price.” 

Display systems posed another obstacle for 
Badler. “Early vector displays made it difficult to 
interpret depth and solidity,” he says. “When ras- 
ter and color became available in the 1980s, it be- 
came feasible to manipulate the entire body link- 
age plus some illustrative geometry.”—CP 


creates models with accurate cen- 
ters of mass for the various seg- 
ments and accurate inertial prop- 
erties. To convey this information, 
the model doesn’t have to look ex- 
actly like a person, and Android’s 
models don’t. The Android model is 
affectionately known as “sausage 
man” around MDI. 

The fact that the Android model 
doesn’t look human doesn’t mean 
it isn’t dimensionally accurate, 
however. Android models are cre- 
ated from body proportion and per- 
centile rank data based on GE- 


BOD (Generator of Body Data), a | 
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database of body meas- 
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force of its feet on the floor. 


Force study. In fact, although An- 
droid’s strength lies in its mechan- 
ical and biomechanical analysis 
capabilities, it can be used for hu- 
man factors analyses with the ex- 
ception of field of vision (which will 
eventually be added to Android, 
notes Price). 

Android sells for $10,000, a price 
that does not include the cost of 
Adams ($27,000 for workstations), 
which is also required. Android 
runs on a variety of workstations, 
such as those from Hewlett-Pack- 
ard/Avollo, Digital Equipment, 
IBM, Sun, and Silicon Graphics. 

The third human modeling 
package is the product of Universi- 
ty of Pennsylvania (Philadelphia) 
research headed by Department of 
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This biomechanical application for Android allows gait “% 
analysis experts to specify corrective therapy or surgery “ 
for those with cerebral palsy by examining an 

analogous model's range of motion and the contact 


Computer and Information Science 
chairman Norman Badler. Jack, as 
the software product is called, per- 
mits both mechanical analysis and 
human factors analysis (including 
field of vision). Jack represents the 
most comprehensive of the human 
modelers now available, in part be- 
cause Badler has been successful 
in seeking grants and sponsorship 
for his research. His sponsors are 
NASA and the US Army. There 
are also a dozen or so users who 
have purchased yearly licenses for 
) Jack at a cost of 

$15,000 per work- 
station, accord- 

ing to Badler. 

Jack is a 
menu-driven 
package that 


runs on Silicon Graphics Iris work- 
stations. Like other human model- 
ing packages, it is independent of 
other CAD packages and works 
with them through data conver- 
sion routines. If a problem with de- 
sign geometry exists, Jack con- 
tains suitable instructions for mod- 
ifying it, but most changes will be 
made after porting the data back 
to the CAD package. 

Deere and Co. used Jack in the 
conceptual design of an industrial 
crawler tractor—the kind that rips 
up highways—and saved itself the 
cost of building a mock-up. “The 
operator of this vehicle sits up 
high,” explains Jerry Duncan, se- 
nior staff engineer at the Deere 
and Co. Technical Center in Mo- 


line, Illinois. “It is important that 
he can see the ripper in the back 
and also the blade in the front.” 
The tractor was created in a 
CAD system, then the model was 
ported to Jack. “We used Jack to 
evaluate a range of operators— 
5th, 50th, and 95th percentiles—to 
make sure they, especially the 
small operators, could see what 
they needed to see,” Duncan says. 
The advantage of a computer mod- 
el such as Jack, according to Dun- 
can, is that it allows engineers to 
evaluate alternatives before set- 
tling on a design. “Right now, this 
kind of software doesn’t completely 
take away the need for a physical 
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| Field of vision analysis is 
aided by Humancad’s 
Mannequin models, which can be 


manipulated to reflect human factors data, 
such as size, sex, age, and nationality. 


prototype. You still need a model 
to get a feel for the product, but 
Jack lets you address reach and vi- 
sion issues quickly. And, as a re- 
sult, you can try more designs.” 

Badler says he does not want to 
stop at Jack’s current functionality 
and ease of use. His research is di- 
rected toward creating a model 
that acts as if it were a real person. 
“When you pull it off balance, it 
should fall,” he says. 

Computer models of humans do 
have a long way to go before they 
truly duplicate the real thing. For 
engineers who have had to make 
do without them, however, Jack, 
Mannequin, and Android should 
be welcome additions to the world 
of commercial CAD. CGW 
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Pen illustration: 
Hewlett Packard Style DPP 
in adaptor (cutaway). 
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The Beauty 
of Science 


cientific visualization com- 
prises an endless range of im- 
agery, typically culled from 
the convergence of science and 
pure mathematics. Using the same 
tools that scientists use for visual- 
izing molecular and other data, 
Clifford Pickover, a scientist with 
IBM’s T. J. Watson Research Cen- 
ter in Yorktown Heights, New 
York, and author of Computers, 
Pattern, Chaos, and Beauty (1990; 
St. Martin’s Press, NY) and Com- 
puters and the Imagination (Fall, 
1991; St. Martin’s Press), applies his 
interest in scientific visualization to 
the creation of computer art. 
The images shown here, created 


with “home-grown” software on an 
IBM RISC 6000 sys- 


tem, represent some of Pickover’s 
aesthetic applications of computer- 
generated scientific visualization. 

Many of these images rely on 
simple mathematical formulas for 
their design. For example, Pick- 
over generated the various tubular 
images with an equation for a 
doughnut. The winding curves 
that go through the doughnut rep- 
resent another simple equation, 
depicting the trajectory, or path, of 
a moving point. 

To achieve specific effects, Pick- 
over relies on computer graphics 
hardware. For instance, to portray 
a wet, shiny surface, he uses specu- 
lar reflections, which respond to 
the color of the light shining upon 
the surface, rather than the color 4 
of the object being illuminated. 

Pickover sees computer 
graphics as a tool to help art- 
ists and scientists extend their 
imaginations to create unusual 
sculptures that are free from 
the restraints of gravity and ma- 
terial properties. — Diana 
Phillips Mahoney, 

Associate Editor 
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© 1990 Tom Van Sant Inc. Created by Tom Van Sant and the GeoSphere Project, with assistance 
from Eyes on Earth, NOAA, NASA, the National Geographic Society, and Stardent Computer. 


A High-Tech Globe 


Computer graphics and mapping technologies 
combine To create a ‘living Earth” 


By Audrey Vasilopoulos 


om Van Sant had a dream: to 
create a true replica of a 
cloudless Earth as it would 
appear from space. This replica, he 
envisioned, would not only make 
traditional world maps obsolete— 


for it would be the first highly ac- 
curate and detailed map of our 
Earth unobstructed by clouds—but 
it would also, and more important- 
ly, play a key role in educating the 
public about the environmental 
threats that plague our planet. 
Recently, the Santa Monica, 
California-based artist and sculp- 


The Earth, unobstructed by clouds, is 2. 
revealed in this computer-assembled and : 
enhanced composite of satellite images. { 


tor realized his dream in the form 
of the GeoSphere, the first visually 
accurate, three-dimensional model 
of Earth. Constructed of translu- 
cent fiberglass, onto which Van 
Sant and his colleagues have 
painstakingly composited more 
than 2000 computer-assembled 
and enhanced satellite images that 


portray every land mass and body 
of water cloud-free, the 6'%-foot 
GeoSphere is being used as an edu- 
cational tool in museums (and will 
be used, Van Sant hopes, on TV) to 
help make complex global issues 
easy to visualize and understand. 

“The complexity of the Earth, 
the way different Earth systems 
relate to each another, is very diffi- 
cult to communicate through 
words, statistics, or graphs,” Van 
Sant explains. “Showing how 
things like deforestation and the 
ereenhouse effect—two very com- 
plex issues we’re going to have to 
face—are related is difficult to do. 

“Using the GeoSphere to visual- 
ize how one problem can lead to 
another is the easiest way for us to 
understand the interrelationships 
of the Earth’s systems, to become 
aware of the damage were caus- 
ing, and, hopefully, to speed deci- 
sions to remedy them.” 

The GeoSphere is, essentially, a 


Audrey Vasilopoulos is senior associate editor 
of Computer Graphics World, 


high-tech globe that far surpasses 
traditional world maps and globes 
in terms of both realism and accu- 
racy. For example, the sphere itself 
is mounted on a base that allows 
for polar vertical positioning, as 
well as the 23%-degree tilt that 
represents Earth’s relationship to 
the sun. Also, the team pro- 
grammed a digital motor inside 
the sphere to control the sphere’s 
rotation in relation to the natural 
rotation of the Earth. 

Fitted over the surface of the 
GeoSphere is a clear shell that rep- 
resents the Earth’s atmosphere. 
Meanwhile, an external artificial 
light is cast onto the sphere to sim- 
ulate sunlight, while inside the ap- 
paratus the team has rigged a net- 
work of lights: As the sphere ro- 
tates, those portions not illuminat- 
ed by the “sunlight” are thrown 
into “night,” at which point the 
sphere’s internal network of tiny 
lights blink on to represent the 
world’s major cities after dark. 

While these details certainly 
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contribute to the realism of the 
GeoSphere as a planet, it is the 
whole-Earth image which Van 
Sant and his colleagues have 
mapped onto the sphere that lends 
true realism to the project: Instead 
of depicting countries and conti- 
nents with inaccurate borders and 
in every shade imaginable—from 
hot pink to lime green to bright or- 
ange—as do traditional globes, the 
GeoSphere’s surface is a computer 
composite of detailed, four-kilome- 
ter resolution (4000-by-8000-pixel) 
satellite images that accurately 
depict a cloudless Earth in natural 
hues. 

Creating this image was an 
enormous undertaking that in- 
volved the powerful processing ca- 
pabilities of the Stardent (Newton, 
MA) GS1000 graphics supercom- 
puter, as well as the expertise and 
assistance of artists, computer spe- 
cialists, and scientists. In fact, 
three industry experts in particu- 
lar—Lloyd Van Warren, formerly 
of the Jet Propulsion Laboratory 
(JPL; Pasadena, CA), JPL’s Jim 
Knighton, and Leo Blume, also for- 
merly of JPL but now with Silicon 
Graphics (Mountain View, CA)— 
actually helped create some of the 
technology that made the Geo- 
Sphere whole-Earth image possible. 

The first step in creating the 
GeoSphere image consisted of col- 
lecting the satellite photos. The 
goal, says Van Sant, was to find a 
cloud-free image of every section of 
land and body of water. “Initially, 
we chose a single day in the life of 
Earth—it happened to be a winter 
day in 1989—as it was seen from 
the NOAA [National Oceanic and 
Atmospheric Administration] 
TIROS-N series satellite,” Van 
Sant recalls. “But we realized we’d 
have to use images taken during 
all times of the year in order to cre- 
ate a whole Earth, because during 
certain times of the year, the 
Northern Hemisphere is deprived 
of sunlight that’s strong enough to 
get good registration on NOAA’s 
AVHRR [Advanced Very High 
Resolution Radiometer] instru- 
ments.” 

After spending literally hun- 
dreds of hours poring over five 
years’ worth of satellite images of 
Earth, Van Sant chose a series of 
images that were taken on six sep- 
arate days during different times 
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of the year in which cloud cover 
was thin. Van Warren digitized 
the images into the Stardent com- 
puter, and then Van Sant assem- 
bled a cloud-free composite photo 
of the Earth by laying several im- 
ages taken of each spot on Earth 
on top of each other and manipu- 
lating them—using a graphics pro- 
gram written by Van Warren—un- 
til bits of land were revealed. 

“In essence, we co-registered a 
master image of an area with sev- 
eral images of that same area, 
each image revealing some portion 
of Earth unobstructed by clouds,” 
says Van Sant. “Then, with the 
graphics software, we ‘painted’ 
through each image to reveal on 
the master that new piece of land 
or body of water cloud-free.” 

For those portions of the 
Earth—such as parts of the Ama- 
zon, the Congo, and southern New 
Zealand—which are nearly always 
covered by clouds, Jim Knighton 
provided and co-registered two 
global databases—the World Topo 
5 database and the WDBII, a glob- 
al database produced by the CIA— 
which provided the team with in- 
formation on what they should ex- 
pect to see underneath the clouds. 

At the end of 11 months, the six 
days’ worth of satellite photos had 
been combined into one vast, 
seamless image of the Earth’s sur- 
face. But while the colors in the 
satellite images were geographi- 
cally correct (in other words, red, 
not green, represented forests, for 
instance), they were not “colorgraph- 
ically” correct. The colors in those 
original satellite images, explains 
Van Sant, were coded to reflect 
surface temperature and infrared 
radiation. To remedy this, a “recol- 
oration” program written by Leo 
Blume was used to apply more ap- 
propriate colors to the image. 

Van Sant’s Stardent computer, 
with its 128M of RAM, 3 gigabytes 
of disk storage, and 1280-by-1024- 
pixel monitor, was of tremendous 
value during the image mapping 
portion of the GeoSphere project. 
Says Van Sant, “The GS1000 
made this project possible because 
it can handle very large files and 
can quickly manipulate huge 
amounts of data.” These capabili- 
ties enabled the GeoSphere team 
to quickly move back and forth be- 
tween the unobscured “subimages” 
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to compile the composite image. 

The GeoSphere’s ability to edu- 
cate was illustrated recently in the 
nationally broadcast program “Af- 
ter the Warming,” produced by 
Maryland Public Television. “The 
whole-Earth image was the prima- 
ry visualization tool,” says Van 
Sant, to which the network added 
graphical overlays to show ocean 
currents and man’s migration out 
of Africa, as well as other global 
phenomena. The image is also be- 
ing used by several atlas and text- 
book publishers, and the National 
Geographic Society, which distrib- 
utes 11 million world atlases each 
year, has adopted the image as its 
official atlas for 1990. 


the oil spill is likely to flow. 

Van Sant could also project onto 
the sphere a pre-prepared global 
database overlay that tells which 
species of animals and fish live in 
that region and may be affected by 
the spill, as well as information on 
the oil tanker—its safety record, 
whether it had veered off its route, 
and so on. “This information is col- 
lected by the International Mari- 
time Oil Shipping Association, but 
nobody’s using it in this way,” Van 
Sant says. 

Earth management is only one 
application for the Earth Situation 
Room. Says Van Sant, “We want to 
collect every global database in the 
world—not just on earth manage- 
ment, but also on economics, poli- 
tics, the military, agriculture, 
medicine, food distribution ... so 
we'll be able to visualize all Earth 


“We must use the high-end capabilities 
of computer graphics technology to show 
people what were doing fo this planet.” 


Van Sant’s expectations for the 
GeoSphere’s utility do not stop 
there, however. He plans to use the 
GeoSphere in an Earth Situation 
Room to create two-minute “Earth 
Spots” for broadcast on TV news 
programs. One possible use of the 
GeoSphere in this scenario, he 
says, is in the case of a disaster 
such as an oil spill, for which the 
GeoSphere could be used to actual- 
ly transport the viewer to the 
event. 

“If the spill occurred off the coast 
of Morocco, for example, we could 
show the whole GeoSphere, then 
zoom down to that particular area 
in Morocco where the spill oc- 
curred, and then zoom to a news 
reporter standing near the spill re- 
porting the event,” he explains. 

Meanwhile, data transmitted by 
the Geostationary Operational En- 
vironmental Satellites could be 
projected onto the clear shell that 
encloses the sphere to show the 
weather patterns at the time of the 
spill. This would provide pertinent 
information on such factors as the 
current sea surface temperature 
and sea surface winds in that par- 
ticular region, thus helping people 
to predict the direction in which 


systems and processes. 

“So with the GeoSphere, a news- 
caster will have a full story of in- 
formation to make personal to all 
viewers the impact that any event 
will have on the Earth’s systems. 
And from this comes true under- 
standing.” As of press time, the 
team was preparing presentations 
to CNN and NBC, tentatively 
scheduled for air in June. 

Also as of press time, the Geo- 
Sphere team had begun imaging 
the Earth at one-kilometer resolu- 
tion (16,000-by-32,000 pixels). “This 
requires four times the amount of 
information [as the current four-kil- 
ometer image] and could make ob- 
jects as small as airports distin- 
guishable,” Van Sant says. 

The team also hopes to create a 
more elaborate, 12-foot-diameter 
sphere. “The one-kilometer resolu- 
tion image on a 12-foot sphere will 
give us an absolutely exquisite 
Earth,” Van Sant predicts. 

All told, Van Sant extolls the 
benefits of computer graphics in 
this project. “Computer visualiza- 
tion is the key to the GeoSphere 
and its capabilities,” he concludes. 
“Pictures speak a lot louder than 
words.” CGW 
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It you're experiencing limitations in your present plotting capability, you need “Power Plotting.” Call or 
write Precision Image for a “Power Plotting’ demonstration: 501 Chesapeake Drive, Redwood City CA 
94063, 415-366-8900; FAX 415-366-2149. 

Serving major corporations and users in 24 countries of the world . . . 


U.S.A. (Outside California) Cell Toll Free 1-800-338-3377 


Precision Image 


At Precision Image, we've developed a unique new electrostatic plotting system 
to serve the multiple tasks of a user network. “Power Plotters,"with exclusive 
Auto Configuration, accept a wide variety of plotter protocols and auto- 
matically select the appropriate graphics data format. They fit easily and 
naturally into any system of networked file servers, workstations or computer 
peripherals, 


In addition to automated selection of protocols and applications programs, 
“Power Plotters’ have many features to simplity operation. For example, a built 
in self-cleaning system to minimize operator maintenance chores. And auto- 

mated cut-sheet loading/unloading that allows immediate retrieval of plots with 
no interruption of plotter throughput—a definite plus in multi-user environments. 


Because Precision Image’s patented helical scan technology accurately controls 
plot media during the image creation process, “Power Plotters” deliver superb 
accuracy and color-on-color registration—images that have set a standard for 
excellence throughout the computer graphics world. 
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A New Palette 


Front-end creative tool provides 
flexibility and versatility fo electronic prepress access center 


By Audrey Vasilopoulos 


or a long time, there was a 

gap in the electronic prepress 

industry. Lots of companies 
manufactured prepress systems 
that were useful only in the pro- 
duction/assembly stage to do basic 
cut-and-paste or mechanical-type 
work,” comments Tom Shillea, 
president of Philadelphia-based 
Palette Studios. 

“There was a tremendous need 
for a high-level, front-end, creative 
tool that allows users to work in 
real time.” The Quantel (Stamford, 
CT) Graphic Paintbox, Shillea 
adds, is such a tool. 

Palette Studios, which caters 
mainly to ad agencies, design stu- 
dios, photographers, and corpora- 
tions or private businesses, is de- 
scribed by Shillea as a “creative 
electronic prepress access center.” 
Due to Palette’s market position, 
Shillea says that certain Paintbox 
features have become essential to 
the Palette team. 


The Palette Process 

Explains Shillea, “Clients come 
to us with preconceived ideas and 
any photos, line art, headline type, 
or illustrations they may have. We 
scan those elements into the Paint- 
box, and then, with the client pres- 
ent, we electronically enhance 
them to help the client create the 
final visual product.” 

Once the image or design has 
been approved, Palette’s clients can 
choose from one of several scenarios: 


Audrey Vasilopoulos is senior associate editor 
of Computer Graphics World. 
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They can walk away with four- 
color film separations and a color 
proof made on-site with a Dainni- 
pon Screen (Tokyo) Model 608 la- 
ser drum scanner; or they can take 
full-color transparencies in up to 8- 
by-10-inch format that have been 
output from the 
Paintbox’s mag- 
netic tape, or take 
the magnetic tape 
itself, to another 
service bureau, 
where the final 
color separations 
can be output on a 
Scitex, Crosfield, 
Hell, or Dainnipon 
Screen system— 
the choice is up to 
the client. 

“This is why the 
Paintbox system 
works so well for 
us,” says Shillea. 
“It doesn’t do as- 
sembly work, and 
neither do we. We 
provide creative 
services, so we 
need a system that 
can accept and 
output image data 
to and from sever- 
al sources.” (Ac- 
cording to Quan- 
tel, the Paintbox is 
not only compati- 
ble with Scitex, 
Crosfield, Dainni- 
pon, and Hell 
magnetic tape for- 
mats, but image 
information can be 
input to the sys- 


tem via various scanners and the 
Quantel Epic HDTV camera.) 
“That’s one of the beauties of our 
system,” adds Shillea. “We can for- 
mat our image data to be compati- 
ble with all of those systems, so we 
can supply creative work on tape 


What's hot for cycling is the effect that Palette 
Studios’ client Rodale Press wanted to convey on 
the cover of a recent issue of Bicycling magazine. 
But instead of damaging a $3000 bicycle in order 
to achieve the effect, the Palette designers 
merged separate photographs of a bicycle and 
flames on the Quantel Graphic Paintbox. They 
then used several of the Graphic Paintbox’s 
features, including Restore, to manipulate and 
enhance the final image. 
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to any of them. This flexibility en- 
ables us to work with the widest 
possible range of clients, because it 
doesn’t prohibit them or us from 
what we can and can’t work with.” 

Such a degree of flexibility is an 
essential factor to the Paintbox’s 
utility as a front-end, image-cre- 
ation and manipulation computer. 
Says Shillea, “Other systems are 
back-end retouching and assembly 
systems.” For example, he claims, 
a Scitex system is usually operated 
by a computer technician, who in- 
puts data via the computer’s key- 
board or by clicking on coordinates 
with a mouse. The Scitex then 
must digest that data, 
process it, and slowly 
rebuild it on the com- 
puter screen, a process 
which takes a fair 
amount of time, accord- 
ing to Shillea. 

Because of this time 
consideration, Shillea 
says Scitex operators 
usually can’t work on a 
project with the client 
present during the work 
session. “For a complex 
operation, there may be 
half an hour between 
the time the command 
was given to the com- 
puter and the time the 
work is actually done on 
the screen,” he claims. 

The Paintbox opera- 
tor, on the other hand, is 
usually an artist, says 
Shillea, “someone with 
good creative skills” and 
who can draw and paint 
using the artist tools pro- 
vided with the Paintbox 
system, just as easily as he can with 
the traditional paint, airbrush, pas- 
tel, chalk, or pen and ink. 

In addition, Paintbox users cre- 
ate and manipulate designs using 
a pressure-sensitive stylus and 
tablet, as opposed to a computer 
keyboard; furthermore, as the op- 
erator manipulates the image or 
draws via the tablet, he or she sees 
these manipulations take place in 
real time on the computer screen. 
“It’s much more feasible for an art 
director to be present during a 
Paintbox work session,” says Shil- 
lea. “He or she can watch what the 
computer artist is doing and direct 
that person.” 
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The Palette team has been using 
the Paintbox for three years. Dur- 
ing that time, Shillea reports that 
they have used several powerful 
and unique Paintbox features. 

The system’s pressure-sensitive 
stylus, for example, provides ef- 
fects similar to those achieved with 
traditional artist’s brushes: The 
harder the operator presses with 
the stylus, the greater the amount 
of pigment is deposited on the 
screen. And if the operator keeps 


Originally created entirely in coloz, this image was 
manipulated by Palette designers using the Quantel 
Graphic Paintbox. After scanning a color photo into 
the Paintbox system, the designers subtracted the color 
electronically and then selectively restored the color in 
the automobile and the signs. They then used the 
system's Chalk function and pressure-sensitive stylus 
and sketched lines over the black-and-white areas of 
the image. 


the stylus in one position for an ex- 
tended period of time, he or she 
gets what looks like a puddle of 
paint on the screen. 


Integrating Images 

The Paintbox also features a Re- 
store function that allows users to 
integrate images. Images are 
stored in two separate buffers, and 
the buffers are stacked one on top 
of the other. “We can go into the 
Restore function and, using the 
stylus, selectively ‘erase’ certain 
portions of the top image to reveal 
the bottom image,” says Shillea. 
“They look like they exist in reali- 
ty that way.” 


Shillea points to a recent proj- 
ect—that of a cover design for Bi- 
cycling magazine—in which the 
Restore function played an impor- 
tant role. 

As Shillea explains, the maga- 
zine publishers wanted the effect of 
a burning bicycle for a recent issue 
that covered “what’s hot” for cy- 
cling, but they didn’t want to dam- 
age a $3000 bike to do so. 

Instead, the Palette team decid- 
ed to merge two photos on the 
Paintbox: one of the bicycle, and 
one of flames. To do this, they col- 
lected from the client a 4-by-5-inch 
color transparency of the bicycle 
and a 4-by-5-inch color 
transparency of flames. 
Using the Dainnipon 
scanner, they scanned 
the images individually 
onto a nine-track, '%- 
inch magnetic tape 
loaded in a scanner in- 
terface system devel- 
oped by Scitex (Bedford, 
MA). This particular 
Scitex system, explains 
Shillea, is not an assem- 
bly system; it functions 
as a link between the 
DS scanner and the 
Paintbox by transfering 
the data into a Paint- 
box-compatible format. 

The Palette team 
then output film proofs 
using their Dainnipon 
scanner. These proofs, 
created from four-color 
film separations, were 
shown to the client to 
ensure that Palette had 
matched the colors in 
the scanned images to 
the colors in the client’s original 
photos. 

“If we don’t match the colors, or 
if the client wants us to color-cor- 
rect something they don’t like,” 
says Shillea, “we can use the 
Paintbox and color-correct the im- 
ages to guarantee that our scan 
matches the original. 

“We can color-correct in cyan, 
magenta, yellow, and black to any 
percentage—from zero to 100 per- 
cent, in one-percent increments,” 
Shillea adds. “It’s a precise and 
easy way to perform color correc- 
tion, and the client can see the 
changes occur right on the screen.” 

Once the client approved the col- 
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or in the scans, the Palette crew 
went to work on each image. First, 
they used the Paintbox’s Outline 
function in high magnification and 
softly outlined the bicycle from its 
background. They also retouched 
some imperfections on the tire 
rims, wheels, and paint using the 
system’s Clone function. 


High Magnification 

“Because the Paintbox comes 
with a Sony [New York] high-defi- 
nition video monitor which allows 
us to work at very high image 
magnification,” Shillea comments, 
“and because we can use the pres- 
sure-sensitive stylus, we can cre- 
ate a very smooth edge around ele- 
ments when we outline an image. 
When we come down in magnifica- 
tion, you can’t tell the image was 
outlined. 

“With most other systems, you 
outline by plotting coordinates, or 
you have to use a mouse, which 


Custom colors: This image, 
created by Design Resources and 
realized on the Paintbox at 
Palette Studios, also began as a 
black-and-white image. After 
the client selected colors from 
PMS swatches, the Palette 
designers created the colors on 
the system and, using the Chalk 
function and pressure-sensitive 
stylus, applied the colors to the 
image. 
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gives you a rough edge [around a 
design element],” he adds. 

The team then performed the 
same corrections on the flame im- 
age. “We made sure that the fire 
was the right color, and if there 
were any bits and pieces of flame 
that the art director didn’t like, we 
eliminated them,” says Shillea. 

They outlined the flames in high 
magnification also and placed each 
image in two buffers, with the bi- 
cycle image on top of the flame im- 
age. After magnifying the com- 
bined image, they used the Restore 
function and the system’s stylus 
and erased portions of the bicycle 
to reveal the flames underneath, 
thus creating the illusion of a bicy- 
cle engulfed in flames. “The maga- 
zine’s art director watched us do 
this on the screen,” Shillea says. 
“When he was satisfied, we 
stopped.” In all, the project took 
about four hours. 

A four-color thermal proof of the 
final image, output from a Du Pont 
(Wilmington, DE) 4Cast printer, 
was given to the client for final de- 
sign approval. The client then took 


the Scitex-formatted magnetic 
tape to their printer, who, using a 
Scitex assembly system, combined 
the image with the client’s cover 
copy and printed the cover. 

While the Paintbox lets users in- 
corporate text into images, the Pal- 
ette designers prefer to work only 
with headline copy which they are 
going to manipulate in some way. 
“We're often asked to emboss text 
into materials like marble, wood, 
or glass,” Shillea says. “With the 
Paintbox system’s Emboss func- 
tion, we can make text look like it 
has been carved into these ele- 
ments.” 


Minor Constraint 

Body copy presents problems, 
however. “Everything we do is 
four-color, so the body copy will 
come out as four-color type and 
won't be quite as sharp,” says 
Shillea. 

“Also, and more importantly, if 
the client must change the copy af- 
ter the image work is done on the 
computer, the client would have to 
come back to us to make the 
changes and output a new set of 
four-color film separations, which 
can get very expensive.” Usually, 
Shillea recommends that the client 


Embossing text into marble is another effect—created by DMCD 
Design—that was recently realized on the Graphic Paintbox at Palette 
Studios. The designers scanned line art and a photo of a slab of 
marble into the system; after they positioned the logo on the marble, 
they “Embossed” the letters into the marble slab. They then used the 
systems Airbrush function to enhance highlights and shadows around 
the letters, thereby creating the illusion of depth. 
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strip in body copy at the printing 
stage. 

Thanks to the Paintbox’s real- 
time functionality, Shillea claims 
Palette can finish a typical project 
in one-quarter to one-third the 
amount of time it would take oper- 
ators of other high-end systems. 
“And once our clients see what we 
can do, they end up conceiving 
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their ideas with the computer in 
mind. This,” he concludes, “gives 
them more opportunities to do 
things visually that they couldn’t 
do in the past due to time or bud- 
get constraints.” CGW 


Box Office Smash? 


By Diana Phillips Mahoney 


t probably won’t win an Acade- 

my Award, but there’s a new 
movie out and it’s getting rave re- 
views. It depicts that world-re- 
nowned star—the spinal cord—in 
an entirely new light. 

The “movie” is actually a type of 
imaging procedure that, according 
to the film’s director—Dr. Lucien 
Levy, a radiologist at the Johns 
Hopkins Hospital in Baltimore— 
may be the most effective tool doc- 
tors have for determining appro- 
priate candidates for certain types 
of spinal surgery. 

By combining magnetic reso- 
nance (MR) technology with com- 


Spinal flow velocity is represented in black and 
white, which correspond to the flow of cerebrospinal 
fluid (CSF) uoward and downward, respectively. The 
colors become more intense as flow quickens. 
Decreased intensity may indicate obstruction or 


compression of the spinal cord. 
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puterized motion reconstruction 
techniques, Levy and his col- 
leagues are creating movies that 
depict the direction and speed of 
the motion of the spinal cord and 
the fluid that surrounds it, called 
cerebrospinal fluid, or CSF. 
Magnetic resonance imaging—a 
non-invasive, radiation-free proce- 
dure that relies on magnetism and 
radiowaves—provides the raw 
data for the movie. In essence, sub- 
jecting the patient to a very strong 
magnetic field aligns some of the 
abundant hydrogen atoms in the 
patient’s bodily water. A burst of 
radio-frequency waves causes the 
atoms to quiver, then resume their 
former state with a subsequent re- 
lease of energy. The MR receiver 


detects this energy and uses it to 
generate a computer image that 
gives structural and functional in- 
formation about the tissue in the 
scan region. 

The raw data generated by MR 
includes anatomical information, 
as well as information about the 
speed of the flow of blood and other 
fluids in the body. Conventional 
MR imaging is sometimes not suf- 
ficient on its own, however, to de- 
tect the presence or extent of a cord 
or fluid abnormality. In fact, the 
anatomical images obtained from 
the MR scan may not fit the symp- 
toms a patient describes. “You 
may see what looks like a tethered 
cord, or a compressed cord, but the 
patient is asymptomatic. Or you 
may see the reverse: The patient is 
symptomatic, but we do not see 
much cord compression,” says 
Levy. “It’s like looking at a car. It 
might be nice looking on the out- 
side, but the engine may not work, 
or you may see a terrible-looking 
engine that actually works very 
well.” 


Dismissing Uncertainty 

Motion reconstruction or flow 
imaging dismisses this uncertain- 
ty, because it measures the pulsing 
sequences directly from the hospi- 


Multiple frames of a flow imaging sequence 
through the cardiac cycle are shown in this image, 
beginning with cardiac contraction. Initially, CSF is 
flowing upward, then reverses direction during 
contraction as it flows down the spinal canal. During 
dilation, CSF flow 


Ss Upward. 


tal’s MR imager. 

Using this technique in healthy 
patients at the National Institutes 
of Health in Bethesda, Maryland, 
Levy discovered that the spinal 
cord and the CSF, which acts as a 
shock absorber for the cord and 
moves with it, pulsate to the 
rhythm of the heart beat. Fluid in 
a healthy patient’s spinal cord 
pulses at approximately 12mm per 
second within the spinal canal. 
Motion pulses of less than 12mm 
per second indicate a spinal cord 
obstruction or compression. 

A spinal cord obstruction may be 
the result of a tumor, arthritis, spi- 
nal stenosis (narrowing), or a trau- 
ma of some kind. Spinal compres- 
sion, on the other hand, may be 
caused by spina bifida—a develop- 
mental problem characterized by 
the defective closure of the bony 
encasement of the spinal cord—or 
scarring, perhaps resulting from 
trauma. 

“With the addition of flow imag- 
ing, which takes only two minutes 
at the end of an MR scan, we can 


Diana Phillips Mahoney is an associate editor 
of Computer Graphics World. 
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see how much blockage or com- 
pression there is, because the CSF 
and cord pulsation are affected by 
such disturbances,” says Levy. 


Surgical Planning 

Such a technique is particularly 
valuable in the surgical planning 
procedure. If, for example, a flow 
study shows abnormal fluid move- 
ment in a spina bifida patient, the 
need for surgery is probably indi- 
cated. On the other hand, a spina 
bifida patient who’s spinal flow ac- 
tivity is normal will not benefit 
from surgery. 

In flow imaging, black repre- 
sents the upward velocity of a pa- 
tient’s spinal fluid, while white 
represents the downward flow. The 
faster the fluid flows, the blacker 
or whiter the image appears. Sta- 
tionary tissue appears gray. Dur- 
ing spinal cord dilation or expan- 
sion, the CSF in the cervical spinal 
canal flows upward, showing a 
black signal. During contraction, 


the CSF flows downward, showing 
a white signal. 

According to Levy, the spinal 
flow images are similar in appear- 
ance to those obtained from Dopp- 
ler ultrasound, an imaging tech- 
nique that measures the velocity of 
blood moving through veins and 
arteries and translates into a visu- 
al display. Ultrasound is inappro- 
priate for imaging the fluid of the 
spinal cord, however, because 
bone—such as the bony encase- 
ment of the spine—acts as a barri- 
er to sound waves, so some areas of 
the body are invisible to ultra- 
sound. Also, adds Levy, “Ultra- 
sound certainly does not provide 
the resolution of MRI.” 


The Best Tool 

To date, Levy and his colleagues 
have studied more than 350 pa- 
tients with compressed, obstructed, 
or tethered spinal cords. Expecting 
further tests to confirm his find- 
ings thus far, Levy believes that 
“the [flow] procedure may be the 
best tool doctors have to sort out 


who does and does not require sur- 
gery.” CGW 


35mm Slides from 
Your PC or Apple Macintosh! 


If you make more than 


Nuclear Powor Use _ 


film recorder you can buy for under $7000. 


25 slides a month, you 
should be making them on 
your own PC or Mac. The 
Montage” FR1 film 
recorder from Presen- 
tation Technologies 
will produce 
4000-line service- 
bureau-quality slides 
from your own 
personal computer 
for as little as 57 cents 
each. Twenty-five slides a month 


will pay for a lease on the Montage 
FRI, and save you money and time! 


The Montage FR1 is the finest 
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Infoworld called it a “Top Value.” And with the 
Montage FR1, you can avoid service-bureau 
delays and errors. Even 
—————— - last-minute changes are 
wis ee no problem! 

The Montage FR1 
is supported by nearly 
all popular presenta- 
tion software, includ- 
ing Harvard Graphics, 
Persuasion, Corel- 
Draw and many 

i others. Windows 3.0 and PostScript 
a support are also available. 

Call 1-800-782-2543 today for more 
information, free sample slides and a 
dealer demonstration! 
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The difference 


between our JPEG 
compression solution 
and theirs is 
obvious 


Available Now! -:: 


~ Xceed™ ICDP-I ‘ 
PicturePress Accelerator 


There's a big difference between our high performance 
compression/decompression solution and C-Cube’s — ours is 
available now. 

And that’s not the only difference. 

The Micron Xceed™ ICDP-II with Storm Technology's 
PicturePress™ software offers a variety of features you can’t get 
with C-Cube’s CL550™-based products. Like fully adjustable 
compression settings, thumbnail views, software easily upgraded 
to future JPEG versions, lossless compression and JPEG *+ + ™ 
— an exclusive feature that allows you to compress different 
user-selected parts of the same image at different quality levels. 

Now you can compress large files down to 1/80th their 
original size, saving disk storage space and speeding up 
transmission time. And you can compress and decompress up to 
50 times faster with the PicturePress Accelerator than with 
software-only solutions. 


Like all Micron products, the Xceed ICDP-II is backed by our 
extended five-year warranty and toll-free, technical support hotline. 


C-Cube 


So call us at 1-800-642-7661 for more information and 
the name of your nearest authorized dealer. And find out how, 
at $995, the Xceed ICDP-II for the Mac® II family is obviously 
different, and obviously better. 


Micron C-Cube CL550- 


Features ICDP-II Based Card 
¢ True JPEG Implementation............... Yes Yes 
¢ Upgradable to Future JPEG 

Versions via Software Updates ............. Yes No 
MOVER MIME aA RE.) | gn Beccate BETH ak Yes No 
Wr TRV VO SPS anes Gaganesi a eB 8, Yes No 
AIMEE MINOR! es Ds yin Seng Naticin hae Yes No 
¢ Application Plug-ins (PhotoShop™) ......... Yes Yes 
¢ Free Software-Based 

Decompression Module ...............45 Yes No 
¢ 60 MIPS Programmable Processor.......... Yes No 


Xceed is a trademark of Micron Technology, Inc. PicturePress, PicturePress Accelerator and JPEG+~+ are trademarks of Storm Technology, Inc. All 
other registered and unregistered trademarks are the sole property of their respective companies. 


MIRON 


TECHNOLOGY, INC. 


2805 E. Columbia Rd., Boise, ID 83706 (208) 368-3800 


1-800-642-7661 
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The Video Toaster 


Newtek's card offers Amiga users a low-cost, 
complete video production studio 


By James Flinn 


ince the unveiling of the com- 
plete package last August, 
the Video Toaster, a video 
card (and bundled software) for the 
Amiga 2000 personal computer, 
has generated plenty of excitement 
in the Amiga community and be- 
yond. Meeting FCC RS-170A stan- 
dards (for horizontal and vertical 
sync information, bandwidth, and 
so forth), this product from Newtek 
Inc. (Topeka, KS), while a long 
time in coming to ship, offers 
Amiga users the production poten- 
tial of high-end broadcast televi- 
sion equipment for only $1595. 
The Toaster, in effect, compresses 
the functions of a variety of video 
gear into four custom chips on a 
single, software-controlled card. 
The Video Toaster software con- 
sists of a dozen disks that provide 
the board with instructions for pro- 
duction switching, digital video ef- 
fects, character generation, painting 
in 24-bit color, chroma effects, 3D 
animation and modeling, genlock- 
ing, and control of the frame grab- 
ber, frame buffer, and frame store. 
Users will not yet be able to en- 
joy these features on Commodore's 
new Amiga 3000 computer, how- 
ever, because the Video Toaster 
currently fits only the cabinet of 
the 2000 series. In addition, the 
Toaster is not compatible with one 
of the chips in the Amiga 3000. 
Newtek states that it is currently 


James Flinn is a partner with AVP (Animated 
Visual Productions), an Amiga-based anima- 
tion studio in Milwaukee, Wisconsin. He is also 
a 3D modeler and graphic designer. 
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working to rectify these Amiga 
3000 issues. 

In order to be adequately 
equipped to run the Video Toaster, 
the user’s Amiga needs a mini- 
mum of 3M of RAM, according to 
Newtek. I suggest 8M of RAM for 
users who want the storage needed 
for large object files. 

For my testing of the Video 
Toaster, I used an Amiga 2000 
computer with an A3001 accelera- 
tor card from Great Valley Prod- 
ucts (King of Prussia, PA), an 80M 
hard drive from Quantum Corp. 
(Milpitas, CA), a BCD 5000 video 


controller from BCD Associates 
(Oklahoma City, OK), and an AG 
7500A videotape recorder from 
Panasonic (Secaucus, NJ). Instal- 
lation of the Toaster card into my 
Amiga 2000 took only about 10 
minutes, while installation of the 
software into my hard drive simply 
involved pushing a disk into the 
drive and clicking on the HD In- 
stall icon. From that point on, I 
swapped disks as necessary. 

The Video Toaster’s production 
switching allows for transitions be- 
tween four cameras, frame buffers, 
and a color background generator; 


The soft-edged spoflights, shadow casting, and simulation of 
radiosity effects in this hallway show off the lighting capabilities of the 
Video Toaster card’s accompanying Lightwave 3D software. This 
image was captured directly from an NISC monitor. 
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the least expensive production 
switcher that a user could pur- 
chase separately would still cost a 
few thousand dollars (and would 
offer far fewer features than the 
Toaster). Unlike the cheaper pro- 
duction switchers, Newtek’s pro- 
duction switching is software con- 
trolled; if users don’t like the 
switching effects provided, they 
can create new ones. I particularly 
liked the option to use a “preview” 
output channel, which let me com- 
pose my next camera shot or frame 
buffer prior to a transition. 

In the past, the expense of an 
ADO digital effects system (ap- 
proximately $20,000) prevented 


more than 30 fonts in 24-bit color 
with variable outline and shadow, 
variable speed scroll and crawl, 
and semi-transparent, drop, or cast 
shadows. Annoyingly, I found that 
I could not use my mouse to control 
character generation but was 
forced instead to enter all of my in- 
formation via the keyboard. Mouse 
users will find this cumbersome. 

I used the product’s 24-bit paint- 
ing software to create overlay 
screens for video use. Images can 
be easily colorized or recolored, as 


Fractals operate almost entirely in this landscape created with 

Lightwave 3D. The clouds, mountain range, weathered surface of the 
castle, and cloud shadows on the ground all result from procedural 
texturing with fractals. Even the grassy plain possesses a fractal “noise” 
that affects its brightness. 


me from using one in my work. 
The Toaster’s digital effects soft- 
ware, however, creates a multitude 
of video effects (including flips, 
spins, tumbles, slides, mirrors, 
splits, squeezes, zooms, blinds, mo- 
saics, and digital trails). I did find 
the video to be more pixelated than 
that of a $20,000 ADO system. In 
moving the video on and off the 
screen, for example, I found that it 
tended to break up a bit into mosa- 
ic-like chunks. 

Character generators that I 
have used in the past have been 
bulky machines that were low in 
font selection. The Toaster’s built- 
in character generator creates 
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well as rotated, warped, blended, 
resized, shaded, and made trans- 
parent. I would like to see a 2D 
animation capability added to the 
painting software. 

An unusual addition to the 
Toaster repertoire is a chroma ef- 
fects generator that is capable of 
producing color negatives and 
monochrome, solarization, posteri- 
zation, and other special effects. 
Many of the chroma effects that 
Newtek incorporates tend to be too 
offbeat for normal use and more 
suited to creating the psychedelic 
feeling of a Jimi Hendrix video 
than anything else. Fortunately, 
the hi-tech video producer of the 


1990s can program the software to 
design his or her own effects and 
save them for future use. 

A genlock feature provides the 
ability to overlay Amiga computer 
graphics on any one of four live 
video sources (two of which can be 
viewed on-screen at once, if de- 
sired). I found the genlocked 
graphics to be somewhat washed 
out; yellow and light colors turned 
white. When I questioned Newtek 
about this issue, a spokesperson 
stated that the company was work- 
ing on solving this problem. 

The Toaster’s frame grabber 
erabs video fields at %o of a second 
in 24-bit color; in the process, the 
frame grabber picks up eight 
frames at a time. The digital stills 
may then be saved to disk in DII 
format (the newest digital format 
for video storage) or used as an in- 
put to the switcher for transitions 
and effects. I found the frame grab- 
ber to be very accurate when grab- 
bing live frames of video. It aver- 
ages the eight frames to provide a 
single, jitter-free frame. 


Lightwave 3D 

Perhaps the most impressive 
Video Toaster feature for graphics 
users is the Lightwave 3D soft- 
ware for 3D animation and model- 
ing. Through the use of keyfram- 
ing, Lightwave 3D facilitates so- 
phisticated animations for product 
marketing, as well as flying logos 
and sports graphics. The rendering 
method developed by Newtek soft- 
ware developer Allen Hastings fo- 
cuses on enhanced Phong shading 
for the rapid production of images. 
Lightwave 3D also incorporates 
ray-tracing techniques, with more 
ray-tracing promised as the prod- 
uct develops. 

Producers using the Toaster can 
lay out an animation composed of 
computer graphics or video infor- 
mation (the latter can be grabbed, 
saved to the hard drive, brought 
into Lightwave 3D, and texture- 
mapped onto an object). The pro- 
ducer can use the mouse to adjust 
in real time the heading, pitch, or 
bank of objects, camera, and lights 
along with their x, y, and z coordi- 
nates. Users can also employ the 
camera and lights to track any of 
the objects in a scene. In addition, 
they can take advantage of a pre- 
view option that lets them view 
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ONE WoRLD, 
ONE MARKET, 
ONE MAGAZINE... 


What can readers of Computer Graphics World tell you about 
the world of computer graphics? Plenty. For one thing, they've 
seen how quickly computer graphics solves everyday commercial 
problems. They also understand how graphics applications — 
Design Engineering, Science & Medicine, Graphic Arts, Visual 
Communications, Architectural Design, and Mapping - are 
interrelated, each creating demand in two or three other 
applications. 

That has lead to spectacular growth in the computer graphics 
market. Now at $30 billion per year, the computer graphics market 
is expected to double by 1995. Because of this, computer graphics 
is no longer a series of ‘niche’ markets, but the single most 
dynamic segment of the computer industry. 

Computer Graphics World is now the fastest growing, best 
read, most successful magazine in the computer graphics field. No 
wonder more people read CGW than any other publication in the 
computer graphics field. 


A Penner Publication 


the animation in wireframe mode 
in real time. 

I particularly enjoyed experi- 
menting with Lightwave 3D’s ob- 
ject metamorphosis feature, which 
lets the user transform one object 
into another or combine two ob- 
jects into one. In working on an 
animation of a wolf howling at the 
moon for rock star Ted Nugent’s 
“Outdoor World” show, I used 
metamorphosis to combine two dif- 
ferent graphical images of the wolf 
to create a fluid movement of the 
animal; the effect proved to be 
more haunting and realistic than 
if I had used a “tweening” tech- 
nique. Furthermore, the total time 
spent in setting up the nine-second 
animation was less than one hour, 
including the making of a preview. 

I found rendering with 
Lightwave 3D to proceed rapidly 
compared to other 3D Amiga pro- 
grams, such as Sculpt Animate 4D 
from Byte by Byte Corp. (Austin, 
TX), Turbo Silver from Impulse 
Inc. (Minneapolis), and Videoscape 
3D from Oxxi Inc. (Long Beach, 
CA). Animators can render in 24- 
or 32-bit color with output resolu- 
tion options of 384-by-240, 768-by- 
480, or 1536-by-960 pixels. All res- 
olutions include selective overscan. 
Anti-aliasing is another selectable 
feature. 


Video Smorgasbord 

Lightwave 3D’s surface attri- 
butes include such options as “col- 
or and luminosity” (for light bulbs) 
and “independent center and edge 
transparencies” (for glass objects). 
The software’s array of textures 
also makes the video producer feel 
like a kid in a candy store. The 
program uses both procedural tex- 
tures and texture mapping. Tex- 
ture attributes range from reflec- 
tion and bump mapping and envi- 
ronment and transparency map- 
ping (for a cloudy sky or fire) to 
fractal noise, checkerboard, grid, 
and ripple (water) effects. All tex- 
tures represent solid textures: If 
the user breaks an object in half, 
he or she still sees the texture run- 
ning through the object. 

Other effects producible with 
Lightwave 3D and the Video Toast- 
er include fog effects with variable 
fog color and density; particle sys- 
tems with motion blur for creating 
star fields, explosions, or rain; and 
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the ability to load frame-grabbed, 
24-bit images into the program and 
wrap them onto objects. 

Lastly, users can produce accu- 
rate ray-traced shadows, but, of 
course, they sacrifice rendering 
speed with the shadows option on. 
I created one frame containing 
three objects (totaling 9000 poly- 
gons). Rendering the image in 768- 
by-480-pixel resolution without 
the shadows option required four 
minutes and 34 seconds, while ren- 
dering it again with the shadows 
option on required 10 minutes and 
25 seconds. Although my render- 
ing time more than doubled, the ef- 
fect was quite impressive. 

I found the Video Toaster easy to 
use; the manual is well-written. 
Technical support—given the fact 
that so much time has passed since 


By Terry Wohlers 


adam Inc. (Burbank, CA) at- 

tempted some pioneering late 
last year with its release of Micro 
Cadam 3D, a PC-based software 
package that aims to integrate 3D 
wireframe, NURBS (Non-Uniform 
Rational B-Splines) surfacing, and 
solid modeling functions into a sin- 
gle product. Unlike most other 
DOS-based 3D CAD software ven- 
dors, Cadam maintains that it is 
possible to create freeform sur- 
faces, parametrically driven B-Rep 
(boundary-representation) solid 
models, and Gouraud shading for 
realistic renderings of 3D surfaces 
and solid models. 

In order to function, Micro Cad- 
am 3D requires installation of 
Micro Cadam Plus or Micro Cad- 
am Cornerstone, both 2D drafting 
products for the PC. Micro Cadam 
Plus, introduced in March 1989, is 
Cadam’s 32-bit, DOS extender ver- 
sion of Micro Cadam. It requires 
an Intel 80386- or 80486-based 
personal computer and takes full 
advantage of 32-bit, protected- 


Contributing editor Terry Wohlers is an indus- 
try consultant based in Fort Collins, Colorado. 


Newtek’s official announcement of 
the product —has been poor. It took 
anywhere from four hours to two 
days for me to receive a call back 
from Newtek in response to my 
questions concerning the use of the 
Video Toaster. The company has 
stated that it is rapidly expanding 
its technical support department to 
meet the needs of its users. 

In my opinion, the Video Toaster 
is a tremendous value for both 
small and large companies. No- 
where else can users purchase for 
$1595 a single, plug-in card that is 
software-controlled and packed 
with video production features 
such as production switching, chro- 
ma effects, a 24-bit paint box, and 
a 3D animation and modeling pro- 
gram. Finally, the business com- 
munity has a single-package solu- 
tion to video production and 3D 
graphics wrapped inside an afford- 
able Commodore Amiga personal 
computer. CGW 


Cadam Tries 3D on a PC 


mode processing offered by these 
microprocessors. At least 5M of 
system memory must be available. 
Cadam says that Micro Cadam 
Plus was the first PC CAD product 
to take advantage of DOS extender 
technology. Cornerstone is an ear- 
lier version of Plus that runs in a 
640K DOS environment on 80286- 
and 80386-based PCs. 


Installation 

Because of a lack of information 
in the manuals explaining the re- 
lationship between Micro Cadam 
3D and the two drafting products, 
installation of Micro Cadam 3D 
proved confusing. The installation 
guide states that users must in- 
stall Micro Cadam Plus or Micro 
Cadam Cornerstone before install- 
ing Micro Cadam 3D. I installed 
Micro Cadam Plus 2.0, the most 
recent release of Micro Cadam, pri- 
or to installing Micro Cadam 3D. 
Nevertheless, it was difficult for 
me to find any mention of either 
Micro Cadam drafting product in 
any of the Micro Cadam 3D refer- 
ence manuals. I did find one para- 
graph that tells users they can tog- 
gle between 2D drawings and 3D 
models, but the brief explanation 
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left me with several unanswered 
questions. 

Later, I discovered that the tog- 
gle between the two environments 
lies entirely within Micro Cadam 
3D, not between the drafting prod- 
ucts and Micro Cadam 3D. In other 
words, Micro Cadam 3D does not 
maintain a “hot” link with either 
of the Micro Cadam drafting prod- 
ucts, nor can both be loaded simul- 
taneously. So, from a user’s stand- 
point, they each function independ- 
ently of one another. One of the 
Micro Cadam 3D manuals should 
provide an overview of 
how the product was de- 
signed to be used with 
the Micro Cadam draft- 
ing products and ex- 
plain why one of them 
must first be installed. 

I talked with Micro 
Cadam product special- 
ist George Rendell 
about this problem. He 
explained that Micro 
Cadam 3D does, in fact, 
require installation of 
one of the two Micro Cad- 
am drafting products, 
because Micro Cadam 
3D looks in a Plus or 
Cornerstone directory 
for configuration files 
required for Micro Cad- 
am 3D operation. After 
a little more review of 
the files and some more 
questions, I discovered 
that these files could 
just as easily ship with 
Micro Cadam 3D, but 
then users would not be 
required to purchase 
one of the more expen- 
sive drafting products. 
Plus sells for $3995, while Corner- 
stone sells for $2995. Micro Cadam 
3D is priced at only $1200. 

While installation of the prod- 
ucts is otherwise straightforward, 
it is time-consuming in comparison 
to competitive products. The hard- 
ware locks—one for the drafting 
product and another for Micro Cad- 
am 3D—are a nuisance. (Cadam, 
please do away with them.) Set 
aside a few hours for the installa- 
tion of Micro Cadam Plus and Mi- 
cro Cadam 3D. The required mini- 
mum of 5M of system memory and 
more than 7M of disk space indi- 
cates that Micro Cadam is not for 
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the casual PC CAD user. Add in 
another 2’2M for Micro Cadam 3D 
(although the manual claims 7M) 
and as much as 15M for temporary 
overlay files. A total of 30M of disk 
space is recommended. 

Popular graphics display boards 
are supported, such as those from 
Matrox Electronics Systems Ltd. 
(Dorval, Quebec), Metheus Corp. 
(Beaverton, OR), Pixelworks Inc. 


Fully shaded solid models are now possible in the 
Micro Cadam environment with the recent addition of 
DOS-based Micro Cadam 3D. 


(Hudson, NH), Vermont Microsys- 
tems Inc. (Winooski, VT), and Nth 
Graphics (Austin, TX). Micro Cad- 
am 3D does not currently support 
a two-button mouse or any digitiz- 
ers. As for output devices, Micro 
Cadam 3D supports printers and 
plotters that accept HP-GL or 
Postscript output; I hope to see fu- 
ture support as well for Calcomp 
906/907 and Houston Instrument 
DMP machines. 

According to Rendell, 2D work 
from Cornerstone or Plus can be 
read into Micro Cadam 3D. By 
means of a standard Micro Cadam 
3D feature called Gen3D (short for 


Generate 3D), 2D geometry can be 
turned into 3D geometry via extru- 
sions and revolutions. Likewise, 
2D geometry can be created from 
Micro Cadam 3D models using 
Gen2D, another standard feature 
contained in Micro Cadam 3D. 
Gen2D projects 3D elements onto 
an x,y plane so that all z values be- 
come zero. Users can then send the 
2D view to either Cornerstone or 
Plus for editing and detailed draft- 
ing. Since Micro Cadam 3D does 
not support a hot link with Plus or 
Cornerstone, however, the 3D 
model and 2D drawing 
do not maintain associa- 
tivity; changes made to 
one area are not reflect- 
ed in the other. 

The Micro Cadam 
suite does not represent 
the most intuitive PC 
CAD package on the 
market. For example, 
why must the user se- 
lect the “show” function 
in order to issue the 
erase command? This 
requirement makes no 
logical sense. The basic 
text user interface and 
command abbreviations 
(as opposed to pull-down 
menus, dialog boxes, 
and icons) give Micro 
Cadam the look and feel 
of an early 1980s prod- 
uct. The fact that Cad- 
am was conceived in 
1965 at Lockheed might 
have something to do 
with this situation. 
Macintosh users would 
reject the product im- 
mediately. 

On the other hand, 
once users have mastered the 
menus and commands, they can 
navigate from place to place very 
quickly and, in many cases, more 
quickly than with the modern user 
interfaces available for the Macin- 
tosh and Microsoft Windows. It is 
the learning of Micro Cadam that 
can be difficult. 

In order to evaluate Micro Cad- 
am 3D’s NURBS surfacing, I creat- 
ed a wine glass based on NURBS. 
The task involved the revolution of 
a spline around an axis. The speed 
of the surface generation was fast, 
and once the wireframe appeared, 
I was able to shade it by using one 
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FRESH 


VIDEO PORTFOLIO 


WELCOME TO THE WORLD’S ONLY 
VIDEO SOURCEBOOK DEDICATED TO 
COMPUTER GRAPHIC ANIMATION. 


FRESH Video Portfolio CG Animation 1990-91 is an 
easy-to-use reference to producers, designers, and 
production facilities of this exciting new art form. 
Each 30-minute Hi-Fi VHS cassette has the latest 
images from the groundbreaking animators who fill 
television and movie screens with the look of the 90’s 
and beyond...with all the information you'll need 
right on your screen to contact them. 

Included with the Video Portfolio is a printed 
directory which gives a short profile of each com- 
pany on the videotape. And, as an added feature, 
CG Animation 1990-91 takes a behind-the-scenes 
peek at the fascinating step-by-step production 
process used by Pacific Data Images during the mak- 
ing of their award winning commercial...‘“Scrubbing 
Bubbles”’. 


HI-FI VHS 


Find out why ad agencies all over America are 
calling FRESH Video Portfolio CG Animation 1990-91 
“A GREAT IDEA!” and “MIND OPENING’. Order your 
copy today! 

Fresh Video Portfolio CG Animation 1990-94 is 
available in 2 editions. East and West. 

The West edition contains the work of Pacific 
Data Images, The Post Group, Sidley-Wright & Associ- 
ates, Lamb & Company, LSI Graphic Evidence, Homer 
& Associates, Broadcast Image Design, Ginsburg 
Productions, The Durinski Design Group, Novocom, 
Rhonda Graphics, Neolux, and Mr. Film. 

The East edition contains the work of Optomystic, 
Celefex, Lamb & Company, Electric Picture Works, 
Pacific Data Images, Design/Effects, Production 
Masters Inc., Homer & Associates, The Durinski Design 
Group, Novocom, and Mr. Film. 

To order call 1-800-367-8877 or send a check 
payable to FRESH Electronic Publishing, Inc. to 639 N. 
Larchmont Blvd. #201, Los Angeles, CA 90004. 


Each edition of FRESH Video Portfolio CG Animation 1990-94 is $29.95 [in CA add 6.75% sales tax) 


plus $4.00 for postage and handling. We accept Mastercard, Visa and American Express. 
Please allow 1 to 2 weeks for delivery. Overnight delivery also available. 
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of three shading options. Gouraud 
shading (which uses a sophisticat- 
ed shading algorithm) is available 
but is supported only by the Nth 
Engine/550 board from Nth 
Graphics. At press time, Cadam 
was in the process of developing 
other drivers. 

I also tried creating a complex 
NURBS surface based on three ar- 
bitrary splines. The NURBS sur- 
face creation facilities worked fine 
until I needed to make changes to 
the surface. I then discovered that 
local editing of the surface, such as 
locking onto and stretching a por- 
tion of the surface, is not an avail- 
able feature. If I wanted to change 
the surface, I would have to re-cre- 
ate it. I also learned that com- 


REVIEW 


users can’t create accurate sur- 
faces with Bezier curves. What’s 
most important are the user tools 
available for creating and editing 
the surface. What good is a 
NURBS surface if users can’t cre- 
ate the shapes they want? 

Micro Cadam 3D offers partially 
implemented, parametrically driv- 
en solid modeling. This feature lets 
the user establish a parametric re- 
lationship between pairs of planar 
features within a solid model. For 
example, if the solid model con- 
tains one or more planar features 
that are parallel to another planar 


Integrating a 3D wireframe image such as this one with NURBS 
surfacing and solid modeling—on a PC platform—represents a key 


goal of Cadam’s Micro Cadam 3D. 


mands for intersecting surfaces 
and trimming are also lacking 
from the product. In my opinion, 
the inability to edit surfaces would 
make it nearly impossible to accu- 
rately define something as com- 
plex as a car body part. 


NURBS Issues 

NURBS has received a lot of at- 
tention recently, and many ven- 
dors are implementing NURBS to 
some degree. Often, however, 
NURBS exist in software packages 
more for marketing reasons than 
for genuine utility purposes. This 
situation is unfortunate but true. 
Surface experts may say that 
NURBS more accurately define a 
machinable surface than do Bezier 
curves, but that doesn’t mean that 
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feature, new distances between 
them can be specified. The new 
variation appears almost instantly 
on the screen. While the ability to 
change the distance between pla- 
nar surfaces is of limited use all by 
itself, Cadam has taken a positive 
step forward by adding initial par- 
ametrics. This feature will almost 
certainly expand in future releases 
of the product. 

Those interested in using Micro 
Cadam 3D to create solid models 
begin with 2D elements, such as 
lines from 2D orthographic views, 
from which they select boundaries 
until an enclosed 3D object is de- 
fined. Micro Cadam 3D then dis- 
plays a shaded view of the solid ob- 
ject. Users can define additional 
sections and add them to the first 


solid object by selecting additional 
2D elements from 2D views. This 
process is repeated until the solid 
model is complete. 

While this method may be use- 
ful if 2D working drawings are 
available, I question its usefulness 
from a design/drafting work flow 
standpoint. Usually, a solid model- 
ing system exists as a front end to 
drafting. Designers conceive and 
experiment with designs until they 
are stable and then create detailed 
drawings. 

Micro Cadam 3D does not cur- 
rently offer an alternative method 
of creating solid objects, such as 
the selection and insertion of basic 
solid primitives. Moreover, users 
cannot create solid objects from 
surfaces, nor can they create sur- 
faces from a solid model. Users, 
therefore, may question Cadam’s 
claim of an “integrated 3D envi- 
ronment” approach. 


Pros and Cons 

In summary, while Micro Cad- 
am 3D is currently limited in its 
attempt to integrate wireframe, 
surfacing, and solid modeling func- 
tions, it has potential. Unlike with 
other 3D PC CAD programs, users 
are not required to switch from one 
program to the next to accomplish 
these functions. However, integra- 
tion between these functions must 
improve to make the product more 
useful. Another challenge for Cad- 
am involves the integration of Micro 
Cadam Plus into the product. 

Micro Cadam 3D is setting im- 
portant direction by offering at- 
tractive features, such as NURBS 
and basic solid modeling, two fea- 
tures that are not commonplace on 
the PC. However, advanced fea- 
tures, such as the intersection of 
NURBS surfaces, necessary for 
complex free-form surface model- 
ing, must follow, or the 3D surfac- 
ing capabilities will remain limit- 
ed. In addition, the tools currently 
available for creating solid model- 
ing are lacking. 

The underlying foundation of 
the new product appears to be sol- 
id, however. For example, the 
mathematics is in place for the so- 
phisticated application of NURBS 
surfaces, and additional solid mod- 
eling features can be incorporated 
as Cadam’s users continue to re- 
quest them. CGW 
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MacDraw Pro 


Claris has introduced MacDraw Pro 
graphics software for the Macintosh. 
This release has more than 100 new 
features, which give the user the color 
support to create and edit colors and 
gradients, extensive file exchange ca- 
pabilities with Claris XTND architec- 
ture, enhanced tools for greater control 
over text and graphics, and full on- 
screen slide presentation capabilities. 
Price: $399. Current US owners of any 
version of MacDraw or MacDraw II 
can upgrade to MacDraw Pro for $99. 
Claris Corp. (Santa Clara, CA). 
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Aldus Freehand 3.0 


Aldus has announced version 3.0 of its 
Aldus Freehand design and illustra- 
tion program for the Mac. New fea- 
tures include three on-screen palettes. 
The Colors palette includes swatches 
of the defined colors. The Styles palette 
lets users combine colors, lines, fills, 
and halftone-screen effects to create a 
specific graphic style that can be reap- 
plied. The Layers palette is useful for 
organizing elements of an illustration. 
Aldus Freehand 3.0 also features en- 
hanced text controls and WYSIWYG 
display of text effects. Price: $595. The 
company says that this version will be 
available in the first quarter of 1991. 
Aldus Corp. (Seattle). 
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Canvas Drawing 


Deneba has introduced the Canvas 3.0 
drawing program. The company says 
that this version contains more than 
50 new features including enhanced 
text handling, object blending, Bezier 
font outlines, a Smart Mouse drawing 
aide, CMYK and Pantone colors, and 
full support for Deneba’s open archi- 
tecture technology. Other new graphic 
design features include splitting or 
combining of objects, custom gradient 
color fills, the ability to edit multiple 
Bezier curve anchor points simulta- 
neously, and EPSF, Illustrator, and 
CGM import/export translators. Price: 
$395. The company says the product 
will ship worldwide this spring. Den- 
eba Software (Miami). 
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Of Mice and MouseMan 


Logitech has introduced the Mouse- 
Man family of ergonomically designed, 
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optomechanical mice for IBM PCs and 
compatibles. MouseMan is available in 
serial, bus, or PS/2 models in right- 
and left-handed versions, as well as a 
cordless unit. This three-button mouse 
also comes in large and small sizes. 
Prices range from $119 to $199. A 
Macintosh version, scheduled to be re- 
leased in April, will be priced at $129. 
The corded serial, corded MousePort, 
corded bus, and cordless radio versions 
for the right hand are currently avail- 
able. The corded left-handed serial- 
MousePort combo is expected to be re- 
leased this month. The right-handed 
mouse for larger hands is scheduled to 
ship later this year. Logitech Inc. (Fre- 
mont, CA). 
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Graphical Math 


Wolfram Research has introduced 
Mathematica 2.0 software for numeric, 
symbolic, and graphical computation. 
This version boasts 283 new functions, 


including the ability to solve numeri- 
cal differential equations. The compa- 
ny says that it has added enhanced 
graphics for creating publication-qual- 
ity figures directly in Mathematica. 
Prices start at $595 for the standard 
Macintosh version and range up to 
$30,000 for the Convex platform. The 
company says that Mathematica 2.0 
will be rolled out on each existing plat- 
form during the first quarter of 1991. 
Wolfram Research (Champaign, IL). 
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Transformed Spyglass 


Spyglass has announced Version 2.0 of 
its Spyglass Transform, a program for 
scientific data visualization and analy- 


sis. The new version adds color con- 
tour, color surface, and vector plotting 
capabilities to the program’s interac- 
tive color raster imaging techniques. 
New features include data smoothing, 
array resampling, missing data inter- 
polation, and support for fast Fourier 
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transforms. In addition to data, images 
can now be imported and analyzed. 
Price: $395. The product was expected 
to begin shipping in February. Spy- 
glass Inc. (Champaign, IL). 
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Two-Page Display 

Jupiter has introduced the Model 412 
dual-display, color X Window display 
station. It supports two 19-inch, 1280- 
by-1024-pixel monitors using one key- 
board and mouse. As the user moves 
the cursor off the boundary of one dis- 
play, it immediately appears on the 
other display, providing access to all 
windows on both screens. The Model 
412 uses a 25MHz 68030 CPU and two 
display controllers, each with its own 
color look-up table and graphics accel- 
erator. The company says that the 
Model 412 was designed for applica- 
tions such as process control, seismic 
analysis, medical imaging, and CAE. 
Price: $13,950 (base unit). It is avail- 
able 45 days after receipt of order. Ju- 
piter Systems (Alameda, CA). 
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Multimedia Authoring 


Genesis has released MediaEngine 
Professional, a multimedia authoring 
system that allows end users to pre- 
pare interactive audio/visual presenta- 
tions. The company says that this 
product is an interpreter that under- 
stands the interactive extension to its 
MediaLanguage. MediaEngine Profes- 
sional can run animations created in 
both Autodesk Animator and Auto- 
desk 3D Studio. It can also display 
PCX-format photos and graphics creat- 
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Sponsored by 


FIRST NAME LAST NAME 
Windows and Presentation Manager are 
trademarks of Microsoft Corp. 
Macintosh is a trademark of Apple 
Computer Inc. OSF/Motif is a trademark 
of the Open Software Foundation. 


TITLE PHONE 


COMPANY 
Computer generated images courtesy of: 
Computer Graphics World 
National Center for Supercomputing 
Applications 
Structural Dynamics Research Corporation 
Synthetic Video 
©Truevision Art Contest 
William Patterson College, 

Center for Computer Art and Animation 


ADDRESS 


CITY STATE ZIP 


COUNTRY POSTAL CODE 


ed in Publishers Paintbrush. All ani- 
mations and images can be synchro- 
nized with soundtracks recorded in the 
MediaEngine Recording/Studio soft- 
ware. Price: $795. The MediaEngine 
Professional is available immediately. 
Genesis Development Corp. (Brook- 
field, WI). 
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Mass Mac Video 


Mass Microsystems has announced the 
ColorSpace Plus/SE, a desktop video 
production system for the Macintosh 
Classic computer. It provides flicker- 
free graphics-over-video capability on 
the Mac. This device uses proprietary 
keying technology to overlay the 
black-and-white Mac-created text or 
graphics in color on full-motion, full- 
color, live, or recorded composite 
NTSC or S-video. The ColorSpace 
Plus/SE is attached to the Macintosh 
with a SCSI cable and a video adapter 
assembly, which is dealer-installed. 
Price: $1195, including cables. Mass 
Microsystems Inc. (Sunnyvale, CA). 
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Art in a Heartbeat 


Artbeats has introduced Backgrounds 
for Multimedia, a graphics package for 


desktop presentations. The company 
says it can be used by anyone who de- 
velops multimedia presentations in 8- 
bit, 32-bit, or NTSC composite video. 
Some of the image titles include 
Etched Glass, Metallic Grid, Burst, 
Droplets, and Line Mesh. According to 
the company, images that work well 
for texture mapping include Marble, 
Fine Marble, Granite, Parchment, 
Weave, Scales, and Terrazzo. The prod- 
uct comes in either a CD-ROM format 
or 14 3'%-inch, 1.44M, high-density 
disks. The images can be placed into 
any animation, presentation, 3D ren- 
dering, or image manipulation pro- 
gram that imports 8-bit PICT images. 
Price: $289. Backgrounds for Multime- 
dia is now shipping. Artbeats (San 
Bernardino, CA). 
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Easy Animation 


Gold Disk has introduced Animation 
Works, a path-based animation soft- 
ware package. The software is de- 
signed for the Macintosh Classic, LC, 
and II computers. It is a 1- to 8-bit col- 
or WYSIWYG package that lets the 


user combine graphics, text, and 
sound. Animation Works comprises 
the Cel Editor, the Background Editor, 
and the Movie Editor. The company 
says that typical applications include 
animated storyboards, comps or simu- 
lations, animation without special ef- 
fects or interactivity, and other low- 
end video production. Price: $199.95. 
The product began shipping in Janu- 
ary. Gold Disk (Ontario, Canada). 
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Soft F/X Debut 


Digital F/X has announced Soft F/X, a 
video editing software package for the 
Macintosh II. One feature, called disk- 
assisted editing, allows users to edit 
complete video programs using the 
Mac II. The edited program can then 
be auto-assembled using Video F/X, 
the company’s desktop video produc- 
tion system. Price: $995. First ship- 
ments are scheduled for April. Digital 
F/X Inc. (Mountain View, CA). 
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Networked Graphics 


New England Software has introduced 
a network version of its Graph-in-the- 
Box Executive, a presentation graph- 
ics program. This memory-resident 
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Now Shipping... 


The Bird™ 


The Bird is the one new input 
device for all jobs; use it as 
a 2D mouse then lift off into 
the dynamic world of unre- 
stricted 6D graphics control. 


Simultaneously manipulate all 
six degrees-of-freedom—natu- 
rally, easily, at a price you can 
afford. 


Use The Bird™ to interact in 
real time with virtual images, 
computer animations and simu- 
lations, CAD systems, medical 
imagery and more. 


e Fast Measurement 
Rate 


e Metallic Insensitivity 


e No CRIT Interference 


@OEM Pricing/ 
Discount Schedule 


e PC and UNIX 
Platform Drivers 
Available 


ASCENSION TECHNOLOGY 
CORPORATION 

PO; BOX S27 

Burlington, VT 05402 

(802) 655-7879 
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graphing program captures data and 
text directly from the screen of a soft- 
ware program, then manipulates, dis- 
plays, and prints it as a graph or chart. 
The network version runs on Novell 
2.1X and NET-BIOS-compatible net- 
works, including IBM-PC LAN, 3Com, 
10-Net, and other compatible net- 
works. The base module allows up to 
five users to run the program simulta- 
neously. The company offers addition- 
al modules that each allow five more 
users. Price: $995 (base module); $595 
(additional modules). The product is 
currently shipping. New England Soft- 
ware Inc. (Greenwich, CT). 
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PC Animation 


Eclectic Systems has introduced Mi- 
cro-Movies Version 3.0, an animation 
software package for IBM PCs and 
compatibles that adds the dimension of 
time to static graphic images. The 
three main modules of the program are 
Getfram, a screen capture utility that 
handles high-resolution EGA and 
VGA color graphics; the Tool, an im- 
age analysis program that compresses 
video data to make animation tapes, 
combines slides to make slide tapes, 
provides conversion to DTP formats, 
and can file, sort, edit, and perform 
Boolean operations on images; and the 
Player, which plays back the animated 
tapes and slide shows. Price: $200. Mi- 
cro-Movies Version 3.0 is shipping. 
Eclectic Systems (Springfield, VA). 
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Computer-Controlled VCR 


Selectra has introduced the AG- 
1960/RS, a computer-controlled VCR. 
The company has enhanced the Pana- 
sonic AG-1960 S-VHS editing video- 
cassette recorder with an internal mi- 
croprocessor controller and RS-232 
connector. The AG-1960/RS provides 
interactive computer control over all 
VCR functions, on-screen display of ex- 
act time and frame number locations, 
and VCR status and search and edit- 
ing functions. Drivers in C, X Objs, 
and X Cmnds, as well as demonstra- 
tion software are included. Hypercard/ 
Super Card and Windows 3.0 tool kits 
are also available. The company says 
that editing and other applications 
software is under development for 
these platforms and for PS/2 and 
Amiga computers. Price: $2195. The 
AG-1960/RS is now shipping. Selectra 
Corp. (Walnut Creek, CA). 
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IBM Improvements 


IBM has announced enhancements to 
its Audio Visual Connection (AVC) 
software used to create full-motion vid- 
eo presentatons on the IBM PS/2 and 
its M-Control Program software that 
enables full-motion video presenta- 
tions using the M-Motion Video Adap- 
ter/A. AVC 1.03 now provides touch- 
screen capabilities for use in authoring 
and viewing multimedia presentations 
comprising images, audio, text, video, 
touch, and integrated data processing. 
The M-Control Program/2 now sup- 
ports Microsoft Windows 3.0 and, ac- 
cording to the company, improves the 
performance speed in OS/2 Presenta- 
tion Manager. Price: $544 (AVC 1.03); 
$150 (M-Control Program/2). Both 
products are now shipping. IBM 
(White Plains, NY). 
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Live Video on a Mac 


Workstation Technologies has an- 
nounced the release of VideoClips soft- 
ware, which lets the user record, edit, 
and play back live video sequences on 
a Macintosh hard disk. The frame rate, 
resolution, and size are user selectable. 
The duration of a sequence, video cap- 
ture rate, and window size are limited 
by the hard disk capacity and through- 
put. The company’s Moonraker is re- 
quired for capturing the video images, 
but the recorded files can be edited and 
played back on any modular Macin- 
tosh system with the digitizer board. 
Price: $295. VideoClips is now ship- 
ping. Workstation Technologies Inc. 
(Irvine, CA). 
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3M Photo Imager 


3M has introduced the Color Laser 
Imager Model 1814. This digitally ad- 
dressed color hard-copy device pro- 
duces photographic-quality prints or 
transparencies using 3M-developed 
media and chemistry. The unit offers 
256 addressable RGB density levels 
and is capable of continuous processing 
rates of 1500 3-by-4-inch prints or 180 
8-by-10-inch prints per hour. Up to 
eight independent users can be direct- 
ly connected to the imager system. 
Each user has his own image memory, 
which can be expanded to hold up to 32 
million full-color pixels. New images 
can be written into memory while pre- 
viously stored images are being print- 
ed. The product is intended for remote 
sensing, electronic imaging, and solid 
modeling and 3D visualization appli- 
cations. Price: $110,000. Product ship- 
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Shocking news? We don’t think so. All right, 
maybe the White Sox won’t win the World Series. 
But U.S. industry can maintain its world leadership. 


As engineers, we design the future. And just one 
idea from the National Design Engineering Show & 
Conference can provide the spark for the innovations 
we’ll need to keep us moving ahead. 


National Design is the show for innovation. Engineers 
will find over 925 world-leading suppliers of advanced 
materials, electronics, fluid technologies, controls, 
mechanical components and more. Everything you 
need to start and finish your bill of materials. 


Management can compare the value of automated 
design systems from the leading CAD/CAM/CAE 
hardware and software suppliers. And learn more 
about document imaging systems that will increase 
productivity. 


Marketing can see what's new in industrial design 
and how to make products more marketable. 


Your entire engineering team can learn about 
proactive design strategies that will help meet the 
demands of today’s environmental mandates and 
quality-concious consumers. You'll find over 50 
sessions and short courses sponsored by the ASME 
at the National Design Conference, for knowledge 
you can use immediately at the office. 


Take the first step towards a better engineered 
future. Mail the coupon below now for your free 
National Design Show Preview and Conference 
Program. It’s your time to be a world champion. 


For more information, call Customer Service 
(203) 964-8287. Ask for ext. 8300. 
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National April 8-11, 1991 
Design McCormick Place 
Engineering Chicago, Illinois 


. Show & Conference” 
We help designs make it in the real world. 


BONUS with your National Design admission! 
Free crossover admission to these seven shows 
as part of National Manufacturing Week: 


National Electrical Equipment 


National Plant Engineering 

Enviromental Technology 

Computers & Software for 
Manufacturing 

Facilites and Security 


National Electronic Manufacturing 
and ae 
Computer Electronic Publishing 


CII want to attend National Design. Please send me a Show 
Preview and Conference Program. 
CII’m interested in exhibiting. Please call with information. 


Name Title 


Company 

Division /Mail Stop 
Address 
City/State/Zip 


Phone Fax 


Mail to: Attendee Fulfillment, National Design, P.O. Box 3833, 
999 Summer Street, Stamford, CT 06905-0833 


' Mail today for more information. = = | 


ping will begin in July. 3M Photo Col- 
or Systems Division (St. Paul, MN). 
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Plain-Paper Printer 


Colorocs has introduced the CP 4007 
plain-paper, full-color printer. It pro- 
duces five pages per minute in full col- 
or and 40 pages per minute in black 
and white. The printer uses electro- 
photographic technology with a Color- 
ocs two-belt transfer system that 
builds multiple color planes onto an in- 
termediate surface. Then, in a single 
step, the 300dpi image is transferred to 
plain paper. Users can print color 
transparencies or paper as large as 11- 
by-17 inches. It is compatible with 
Macintosh and PC systems through its 
Postscript controller. Price: $29,995. 
The printer is now shipping. Colorocs 
Corp. (Norcross, GA). 
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High-Speed Printer 

General Parametrics has announced 
the Spectra Star 430, a thermal trans- 
fer color printer. This is the first mem- 
ber of the company’s 400 series to in- 
clude onboard high-speed processing of 
Postscript images. The printer is 
powered by a 20MHz Intel 80960 RISC 
microprocessor and boasts 6M of RAM 
and 35 Postscript-compatible fonts. 
Standard features include serial, par- 
allel, and Appletalk ports, which, ac- 
cording to the company, make it ideal 
for most PC-based networks. Price: 
$7995. The printer is now shipping in 
volume. General Parametrics Corp. 
(Berkeley, CA). 
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Storage Doubler 


Sigma Designs has introduced Double- 
Up, a lossless compression add-in 
board for the Macintosh II family of 
computers. According to the company, 
the board can compress images, data, 
and programs by an average of 2:1. 
The board uses a 40MHz Stac 9703 
chip. DoubleUp comes bundled with 
the DiskDoubler 3.0 compression soft- 
ware interface from Salient Software 
Inc. Price: $229. DoubleUp is now 
available. Sigma Designs Inc. (Fre- 
mont, CA). 
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PC Compression Board 


New Media Graphics has announced 
the Super Still-Frame Compression 
Board for PCs. The board performs 
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JPEG compression and decompression 
on still-frame color images. It incorpo- 
rates the C-Cube Microsystems CL550 
image compression processor, which 
provides for compression ratios of 8:1 
to 75:1. The board supports TGA file 
formats and runs under MS-DOS. It is 
initially targeted for use in multime- 
dia and desktop publishing applica- 
tions. Price: $995. The board is avail- 
able immediately. New Media Graph- 
ics Corp. (Billerica, MA). 
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RenderStar for Spare 


Modern Medium has introduced Ren- 
derStar, a rendering product for Auto- 
cad users on the Sun Sparcstation. 
RenderStar is implemented in Sun- 
view and has identical functionality to 
RenderStar 1.6 on DOS. Reportedly, 
the multitasking operating system of 


the Sparcstation allows RenderStar to 
run simultaneously with Autocad. The 
company says that this makes it possi- 
ble to generate complex renderings in 
the background, while continuing to 
work in Autocad. Price: $1495. The 
product was expected to be available in 
February. Modern Medium Inc. (Port- 
land, OR). 
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High-Res Digitizer 

Ventek Corp. has introduced the 
VIP640c video digitizer board. The 
new board is designed to let users cap- 
ture and manipulate images with a PC 
from video sources such as a cam- 
corder, still-video camera, or VCR. It 
captures 640-by-480-pixel and up to 
24-bit color information. The VIP640c 
comes bundled with the Fotofiler 
graphics database program and Pic- 
ture Publisher Plus, a color editing 
program. The board is designed for use 
in IBMISA 286-, 386-, or 486-based 
computers with VGA display capabili- 
ties. Price: $449. The product is now 
shipping. Ventek Corp. (Westlake Vil- 
lage, CA). 
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A Sea of Analysis 


Systems Effectiveness Associates has 
announced its Preview reliability and 
thermal analysis software for Sun and 
HP workstations. This software inte- 
grates the company’s reliability and 
thermal analysis modules with its 
Ramcad programmable CAD/CAM/ 
CAE system interface. Preview can ac- 
cept input data directly from CAE sys- 
tems and perform reliability and ther- 
mal analysis on subassemblies and 
complete systems. Preview license fees 
range from $2740 for single-user soft- 
ware configured for a personal comput- 
er to $20,000 for multi-user versions 
running on workstations and large- 
scale integrated management systems. 
This software is available immediate- 
ly. Systems Effectiveness Associates 
Inc. (Norwood, MA). 
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VersaCAD Revision 


Computervision has announced Ver- 
sion 6.0 of Versacad/386 software, 
which runs on 80386 and 80486 MS- 
DOS personal computers, and Versa- 
cad Design software, which runs on 
80286 MS-DOS personal computers. 
New features of Version 6.0 include at- 
tributes for attaching non-graphical 
information to any graphic object, as- 
sociative linear dimensions, 2D con- 
struction planes for creating complex 
3D models, drawing import feature 
that lets users import drawings from 
the Versacad 2D module directly into 
the Versacad 3D module, and direct 
file exchange between Versacad/386 or 
Versacad Design software and Versa- 
cad/Macintosh Edition software. Price: 
$3495 (Versacad/386); $2995 (Versa- 
cad Design). Computervision, a Prime 
Co. (Bedford, MA). 
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ProCAD/CAM for PCs 


Teksoft has announced ProCAD/CAM, 
a CAD/CAM program for the PC that 
the company says can run the entire 
manufacturing process for machine 
shops from drafting, design, inspec- 
tion, and prototype through tool path 
generation for mill, lathe, punch, laser, 
plasma, and wire EDM machines. File 
storage and retrieval is accomplished 
through a pop-up window with bidirec- 
tional .DXF and IGES translators 
built directly into the file management 
system. The company notes that re- 
training to perform CAD and CAM 
functions is not required because both 
activities are part of one system with a 
single user interface. The base price is 
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Show 


May 7-10 HM Washington, DC Convention Center 


This is the only show you need to keep 
yourself and your firm current on the 
profitable use of computers in design and 
construction. Don't miss tt! 


What you get: 


everything you need in one place at 
one time to pinpoint how computers 
can help you stay profitable today 


150 conference sessions—by users, 
for users 


500 vendors who specialize in 
products for this industry 


30,000 attendees for the ultimate 
in peer exchange 


free pre-show exhibit registration 


air fare and hotels 
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Plus these "shows within the show": 


CMC Spring for contractors 
Facilities for facility managers 
REPROGRAPHICS 

Intellimap for GIS professionals 
Surveyors Expo for surveyors 


CAS (Computer-Assisted 
Specifying) 


Autodesk Expo for AutoCAD users 


INTERconnection by Intergraph 


$6595, and an optional 3D surfacing 
capability is available for $4500. The 
product is now shipping. Teksoft Inc. 
(Phoenix, AZ). 
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3D People 


Technical Designs has announced 3-D 
People, an Autocad library comprising 
six drawing files—three men and 
three women. The three men are a 
male form, a man in casual clothing, 
and a man in a suit. The three woman 
are a female form, a woman in a gown, 
and a woman in a suit. Using the pull- 
down menu, the color of every feature 
can be modified to change the appear- 
ance of the models. 3D People are Au- 
tocad .dwg drawings. All functions, in- 
cluding explode, stretch, and scale, can 
be used. Price: $150. Technical De- 
signs (Baltimore, MD). 
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P-Version Analysis 


Engineering Mechanical Research 
Corporation (EMRC) has announced 
release of the NISA/P-Adapt program, 
which allows users to perform 2D and 
3D structural analysis using p-version 
of the finite element method. NISA/ 
P-Adapt features an automatic adap- 


THE MODGRAPH PORTABLE 


¢ 286, 386, & 486 Models ° 
e 2-4 16-Bit Expansion Slots 


¢ 800x600 Resolution, 256 Colors 
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tive solution process based on error 
analysis for 2D problems. For 3D prob- 
lems, the user is provided with the to- 
tal strain energy of the system at a 
given step. The user can manually se- 
lect the elements to go through the 
next step of analysis with higher poly- 
nomial order. Price: ranges from about 
$3000 to $14,000. The program will be 
available during the first quarter of 
1991. Engineering Mechanics Re- 
search Corp. (Troy, MI). 
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Enhanced Strim 100 


Cisigraph has released Version 5.0 of 
its Strim 100 CAD/CAM system. This 
version incorporates several new capa- 
bilities in the area of advanced 3D de- 
sign, including shells and faces, ad- 
vanced sweeping, and advanced filling 
capabilities. According to the compa- 
ny, automatic copy milling produces 
gouge-free NC tool paths five to ten 
times faster than is now possible with 
any other machining package. Also, 
automatic 2 1/2-axis machining fea- 
tures a new user interface and up to 
500 user-defined functions for spindle 


PERSONAL WORKSTATIONS 


DOS, OS/2 
UNIX 
Compatible 


9” Trinitron Color Multi-Sync CRT 


e Two Serial Ports, One Parallel Port ¢ 40-200 MB Hard Disk Drives 


e 2-16 MB of RAM 


e External VGA Monitor Port 
e 5.25” 1.2 MB & 3.5” 1. 


44 MB Diskette Drives 


All the power and features of a high resolution, high powered desktop 
workstation are built into these true portables. No other portable offers this 
combination of color, resolution, power, and expandability. All built into the 
smallest, lightest CRT portable available today. 


Call Toll-Free 1-800-327-996 


Dealer/Distributor 
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speed, feed rates, and tool changes. 
Price: about $40,000. The product is 
now shipping. Cisigraph Corp. (Far- 
mington Hills, MI). 
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A New Amiga 


Commodore has announced the Amiga 
3000UX, a workstation that imple- 
ments the AT&T Unix System V Re- 
lease 4. The company says that this 
workstation is ideal for individual or 
workgroup applications and is compli- 
ant with industry networking stan- 
dards. The system offers options of col- 
or or monochrome displays, with RAM 
expansion to 18M on the motherboard, 
and multiformat-compatible floppy 
disk drive, with both internal and ex- 
ternal disk capacity. The system also 
comes with AmigaDOS, a real-time, 
single-user operating system for use in 
video and multimedia applications. 
Commodore Business Machines Inc. 
(West Chester, PA). 
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Photo-Quality Imaging 
Visual Technology has announced the 
X-19PQD imaging display station. It is 
powered by an MC68020 running at 
16MHz with a TMS34020 graphics co- 
processor runnning at 32MHz. It 
comes standard with 2M of system 
memory and is expandable to 26M. Its 
eight video planes provide 256 levels of 
gray, and the 19-inch monitor has 
1280-by-1024-pixel resolution re- 
freshed at 72Hz. The company reports 
that the display station is ideal for ap- 
plications in geographic information 
systems, mapping, medical imaging, 
publishing, and ECAD. Price: $4495. 
The product is available 30 days after 
receipt of order. Visual Technology 
Inc. (Westboro, MA). 
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Windows 3.0 Mapping 


Golden Software has introduced Map- 
Viewer, a thematic mapping package 
that operates under Windows 3.0. The 
company says that MapViewer is used 
to interactively analyze and visualize 
geographic data. It creates color hatch 
maps, pie maps, dot density maps, 
prism maps, bar maps, and scaled sym- 
bol maps by linking worksheet data to 
areas or points on a map. Boundary 
files or base maps and data files can be 
created and edited within MapViewer 
or imported from Atlas, Autocad, and 
Golden Software boundary files. 
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Boundary files for the countries of the 
world, the US, and all the counties in 
the US are included with the program. 
Price: $249. The product is shipping. 
Golden Software Inc. (Golden, CO). 
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Presentation Maps 


Newton Technology has announced 
GeoVista, software for generating 
presentation maps on the Mac. Full- 
color or black-and-white maps can be 
created. Some features include direct 
import from text files, databases, and 
spreadsheets; maps from USGS and 
US Census DIME files; numeric and 
logical data displays; 3-bit color sup- 
port; user-selectable scales; and export 
graphics in PAINT or PICT format. 
GeoVista is LAN-compatible and ac- 
cepts data from CD-ROM files. Accord- 
ing to the company, it interfaces with 
most word processing and desktop pub- 
lishing applications. Price: $249. The 
product is currently shipping. Newton 
Technology Inc. (Wellesley, MA). 
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Custom Map-Making 

Software Publishing has introduced 
Harvard Geographics, a presentation 
mapping product. It offers four map li- 


IMAGE COMPRESSION 


PARALLEL JPEG 
UNPARALLELED PERFORMANCE 


OPTIPAC-—Flexible Compression Solution 


Color, Gray Scale and Binary Images 

¢Lossless and 10 Controlled Quality (CQ) Modes 

¢ Varying CQ Compression Ratios in Excess of 100:1 
* Lossless Ratios Up to 3:1 or More 

¢Extendible I/O Capability for Any I/O Device 
¢Fully Programmable Compression Engine 


¢A Single Software Interface 


Configurations: + Up to Five (5) DSPs 
¢ Software Only Version 


Standards: 


Speeds: Compress 512 x 400 Full Color 
Images in Less Than One (1) Second 


Advantages: 


OPTIVISION, INC. 
1477 DREW AVE., DAVIS, CA 95616 
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¢JPEG for Gray Scale and Color 
¢CCITT Group III & IV for Binary 


Increased Communication Rates 
¢ Increased Disk Storage Capacity 


1-800-562-8934 


FAX: (916) 756-1309 


PRODUCTS 


braries, including world, US state, US 
county, and sectional center facilities. 
These libraries provide the user with 
more than 4200 regional boundaries, 
including 192 countries, 50 US states, 
3141 US counties, and more than 900 
sectional center facilities. Users can 
select from more than 60,000 US and 


United States Exports 
_ Foreign Trade (Millions) 


ae, 


3000 international cities for inclusion 
in maps. Harvard Geographics pro- 
vides automatic datalinks to Lotus 1-2- 
3 .WK1, .WKS, and ASCII or delimit- 
ed ASCII files. Price: $395. The prod- 
uct is expected to be available late this 
month. Software Publishing Corp. 
(Mountain View, CA). 
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VIGA-16 
TARGA® Compatible 


Listen to the Experts... 


"A 100 Percent TARGA 
Clone. ... an excellent, 
low-cost alternative ..." 
F.D. Miller, AV Video Magazine 


"Itis completely ’Plug and 
Play’!" 


Daniel Nnorth, Computer Graphics 
Specialist, VDA 


"Our proprietary program 


works seamlessly!" 


Mansour ¢.asurt, Product Manager, 
Norick Software, Inc. 


\ / Visionetics 


International 


Still Image Compression 


Radius has announced ImpressIt, Mac- 
intosh software for the compression, 
storage, and decompression of still im- 
ages. ImpressIt can compress 8-, 16-, or 
32-bit color and 8-bit gray-scale PICT 
or TIFF file format images into stan- 
dard JPEG data streams. A preview 
option features an outline box that al- 
lows the user to view the effects of 
compression before actually compress- 
ing the entire image. The user can also 
select a portion of an image for com- 
pression. ImpressIt ships with a plug- 
in module for Adobe Photoshop. Price: 
$179. ImpressIt will be available in the 
first quarter of 1991. Radius Inc. (San 
Jose, CA). 
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Graphical Spreadsheet 


Microsoft has announced Excel version 
3.0—for Windows 3.0, Macintosh, and 
OS/2 Presentation Manager plat- 
forms—which includes more than 100 
new ease-of-use and analytical fea- 
tures. Price: $495. Upgrades available. 
Microsoft Corp. (Redmond, WA). 
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Videographic Solutions 


VGALink 


Autodesk Animator® 
to Video 


NTSC, S-VHS input 
and output 
Chromakey 

Genlock 

Video mix 

Super VGA 

Free software that 
creates animation and 


text, supports audio, 
runs Animator FLI files. 


Free control and utility 
software. 


¢ Free Paint Software 


List Price: $1,195 


List Price: $695 


21311 Hawthome Blvd, Suite 235 
Torrance, CA 90503 
Tel: (213) 316-7940 
Fax: (213) 543-2117 


All trade marks belong to their respective compani 


See Us At NCGA Booth #1205 
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Graphic Systems Designers/Users 


F.O. 
Patch Panel 

F.O. 
Patch Panel 


WORK Jf ace 
STATION hse 


HiGcH RELIABILITY 


FIBER OPTIC 


Propucrs For 


HIGH 


RESOLUTION 
GRAPHICS 


Radiant Puts 
Quality Performance 
Into Your Picture 


Fiber Optic Links 

For video, data or process control ap- 
plications ...including systems for 
R-G-B, NTSC, video/audio/data, 
FM or AM video, plus many others. 


Fiber Optic Cable Assemblies 
Using all connector types and all fiber 
and cable types...both singlemode and 
multimode. The most reliable assem- 
blies in the industry. 


Specialty Fiber & Connectorization 
Radiant offers the complete spectrum 
of specialty fibers ... in custom cables 
or terminated with standard connectors. 


Call, write or fax us for literature on our 
fiber optic products for high resolution 
graphics applications or applications en- 
gineering assistance. 


_- RADIANT 
fo COMMUNICATIONS 
*- CORPORATION 

Where you always get more than a part number 
P.O. Box 867, South Plainfield, NJ 07080 
in NJ 908-757-7444 »« FAX 908-757-8666 
1-800-WOW-FIBR 
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PC Software for Engineers 


Sector Systems Company Inc. (Marble- 
head, MA) is offering its new Engi- 
neering PC Software Catalog (91-1) 
free of charge. This catalog features 
over 225 engineering and CAD public 
domain and shareware programs. Also 
included are over 40 disks of Autocad 
symbols and utilities for electronic, ar- 
chitectural, and mechanical engineers. 
Additional programs are available for 
a copying fee of $4 per disk. 
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Image Systems Guide 


Micro Dynamics Ltd. (Silver Spring, 
MD) announces the availability of 
Choosing the Right Imaging System 
free of charge. The guide provides a 
list of questions to ask prior to pur- 
chasing any imaging system. 

CIRCLE 201 ON INFORMATION CARD 


Color Printing Report 


InterQuest (Charlottesville, VA) has 
released 1990s The Years of Color: In- 
tegrating Color Printing/Copying Tech- 
nologies and Markets, its newest mar- 
ket and technology research report. 
This report provides a market over- 
view that includes a discussion of re- 
cent developments and future trends. 
250 pages, $1695. 
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Standards Catalog 


The 1990-91 Catalog of All Approved 
American National Standards has 
been released. The standards listed in 
this book provide dimensions, perfor- 
mance and safety requirements, test 
methods, ratings, terminology, and 
symbols for equipment components, 
materials, and products from a variety 
of industry sectors. American National 
Standards Institute (ANSI; New 
York), $20. 
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Graphic Arts Survey 


The Graphic Communications Associa- 
tion (Alexandria, VA) has released a 
95-page survey entitled Graphic Arts 
System Survey. The survey provides a 
head start for printing and publishing 
firms in search of a computer system to 
fit their specific management and pro- 
duction needs. The survey also in- 
cludes information on over 80 vendors 
of computer hardware/software sys- 
tems and a comparison grid to profile 
system functions and describe produc- 


tion, financial, and management appli- 
cations. Available for $46.75 (GCA 
members); $65.45 (non-members). 
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CD-ROM Catalog 


Educorp Computer Services (San Die- 
go) is offering its 80-page CD-ROM 
Catalog free of charge. This catalog 
features over 150 CD-ROM titles for 
use on the Macintosh. Also provides 
several programs, including “Dictio- 
nary of the Living World,” a new ency- 
clopedia disk with over 1000 full-color 
graphics, “Spaceship Warlock,” a Sci- 
Fi adventure epic with 3D animation, 
and more. 
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Autocad Release 11 


Ventana Press (Chapel Hill, NC) has 
released 1000 Autocad Tips & Tricks, 
Autolisp in Plain English, and Auto- 
cad: A Concise Guide to Commands 
and Features. This series of books has 
been revised and expanded to provide 
information about the features of Au- 
tocad’s Release 11. Also included is a 
non-programmer’s guide to Autolisp, 
an overview of basic Autocad com- 
mands and features, an informative in- 
troduction to working in three dimen- 
sions, and a guide to customizing Au- 
tocad software. $64.40. 
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Desktop Publishing 


Written to provide printers and pub- 
lishers with a detailed look at the tech- 
nology and opportunities offered by 
desktop publishing, Desktop Publish- 
ing: A Primer for Printers is now avail- 
able from Arcadia House (San Francis- 
co). The book provides information on 
the newest Macintosh models and the 
latest versions of the most popular 
desktop publishing software. 144 
pages, $95. 
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3D Autocad 


McGraw-Hill Publishing Company 
(New York) announces the availability 
of Autocad in 3D, which focuses on the 
Autocad software package and shows 
how to design, draw, and manipulate 
3D models with Autocad Release 10. 
The book also includes a step-by-step 
approach to visualizing, designing, and 
drawing 3D models effectively and il- 
lustrates the use of the Autoshade pro- 
gram to shade surfaces in a model. 266 
pages, $27.95. 
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REPRINTS 


New Reprints Now Available 


areas from recent issues of Computer Cross selection of the varied applications using 
Graphics World and packaged them computer graphics, 32 pgs. 
so that you can continue to be informed 2. CAD/CAM $12.00 
of the latest technology and trends in : 
: Reaching out to solid modeling and industrial 
the industry. 
design, 32 pgs. 
3. Computer Graphics in Animation S 7.00 
The challenge of generating realistic characters, 16 pgs. 
4. Business Presentation $12.00 
From business graphics to corporate animation, 32 pgs. 
5. The Dawning of 3D GIS & Desktop Mapping $ 7.00 


As 3D GIS emerges desktop mapping systems solves 
strategic business problems, 16 pgs. 
6. Landscape & Site Design $12.00 


Walk with computer graphics through architectural 
landscape & design, 32 pgs. 


i. Graphics in Medical Research $ 9.50 
From research to treatment, 24 pgs. 
8. Graphic Arts $ 7.00 


Developers are overcoming the complexities of color 
publishing & reproduction, 16 pgs. 


9. Color Hard Copy Advances Color hard copy joins the 


fast lane of computer graphics, 8 pgs. * 5.00 
10. The Market at Large The computer graphics market 
will grow to $50 billion in the 90's, 4 pgs. $ 3.50 
* 
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I Please send me the following COMPUTER GRAPHICS WORLD 
| reprints. Enclosed you will find my check or money order for: 
i Reprint No. Title $ Cost $ Total 
j eae Be a 8 ee 
i 
i 
; 
Please return to: Pat Pizza i 
COMPUTER GRAPHICS WORLD | 
P_O. Box 987 Please Complete: Subtotal $s 
Westford, MA 01886 : Name VNB eS sites 
Telephone: (508) 392-2157 ERS ge oe Emu aT eae 12) SR Tax $——_— 
| Address 
i Total. Sas 
: Telephone 
i Make checks payable to: COMPUTER GRAPHICS WORLD 
AZ, CA, CO, CT, DE, IL, KS, MA, NJ, NY, OH, OK, PA, TN 
i and TX residents add tax. 
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12-13 CAD/CAM Strate- 
gy Workshop sponsored by 
Daratech Inc.; held in Cam- 
bridge, MA. Contact: Mr. 
Charles Foundyller or Mr. 
Bruce Jenkins, Daratech 
Inc., 140 Sixth Street, Cam- 
bridge, MA 02142; 617/354- 
2339. 


13-20 CeBIT ’91 spon- 
sored by Hannover Fairs 
USA Inc.; held in Hannover, 
Germany. Contact: Mr. 
Kurt Marttila, Hannover 
Fairs USA Inc., POB 7066, 
103 Carnegie Center, 
Princeton, NJ 08540; 
609/987-1202. 


14-15 Effective CAD 
Management sponsored by 
Computer-Aided Design Re- 
port; held in Washington, 
DC. Contact: Pat Wright, 
Conference Coordinator, 
Computer-Aided Design Re- 
port, 841 Turquoise Street, 
Suite D, San Diego, CA 
92109; 619/488-0533. 


18-20 International Con- 
ference & Exposition on 
Multimedia and CD ROM 
sponsored by Microsoft; held 
in San Jose, CA. Contact: 
Mr. Jon Leibowitz, Cahners 
Exposition Group, Cahners 
Plaza, 999 Summer Street, 
POB 3833, Stamford, CT 
06905; 203/352-8224. 


19-24 AEC Expo West 
sponsored by Expoconsul In- 
ternational Inc.; held in San 
Francisco. Contact: Ms. Su- 
san Werlinich, Expoconsul 
International Inc., 3 Inde- 
pendence Way, Princeton, 
NJ 08540; 609/987-9400. 


24-27 AM/FMAGIS Navi- 
gating the Future sponsored 
by AM/FM International; 
held in San Diego. Contact: 
Mr. James Black, AM/FM 
International, 14456 East 
Evans Avenue, Aurora, CO 
80014; 303/337-0513. 


2-4 


“Methods in Advanced 
Used Interface Design” 
sponsored by the UCLA Ex- 
tension; held in Los Ange- 


112 


les. Contact: Mr. John Wat- 
son, UCLA Extension, POB 
24901, Los Angeles, CA 
90024-0901; 213/825-1901. 


2-5 European Conference 
on Geographical Informa- 
tion Systems 91 sponsored 
by EGIS Bureau; held in 
Brussels. Contact: Dr. Henk 
Ottens, EGIS Bureau, Fac- 
ulty of Geographical Sci- 
ences, POB 80.115, 3508 TC 
Utrecht, The Netherlands; 
tel: 31-30-534261. 


4-6 Type X/Art X spon- 
sored by T'ypeWorld; held in 
Philadelphia. Contact: 
TypeWorld, POB 170, Sa- 
lem, NH 03079; 603/898- 
2822. 


8-14 National Design En- 
gineering Show and Confer- 
ence sponsored by Banner & 
Greif Ltd.; held in Chicago. 
Contact: Mr. Daniel Bel- 
mont, Banner & Greif Ltd., 
370 Lexington Avenue, New 
York, NY 10017-6589; 
203/964-0000. 


9-11 CEPS ’91 sponsored 
by Cahners Exposition 
Group; held in Chicago. 
Contact: Cahners Exposi- 
tion Group, Cahners Plaza, 
999 Summer Street, POB 
3833, Stamford, CT 06905- 
0833; 203/964-0000. 


14-16 CIM Databases 
sponsored by CAD/CIM 
Management Roundtable 
Inc.; held in Cambridge, 
MA. Contact: CAD/CIM 
Management Roundtable 
Inc., 1050 Commonwealth 
Avenue, Boston, MA 02215; 
617/232-8080. 


15-18 NAB sponsored by 
National Association of 
Broadcasters; held in Las 
Vegas. Contact: National 
Association of Broadcasters, 
1771 N Street NW, Wash- 
ington, DC 20036; Broad- 
casters, 800/342-2460; 
Working Press, 202/429- 
6300. 


22-25 NCGA ’91 spon- 
sored by National Computer 
Graphics Association; held 
in Chicago. Contact: Ms. 
Sharon Sutton, NCGA, 2722 
Merrilee Drive, Suite 200, 
Fairfax, VA 22031; 703/698- 
9600. 


30-May 2 Federal Com- 
puter Conference West 
sponsored by the National 
Council for Education on In- 
formation Strategies; held 
in Anaheim, CA. Contact: 
Mr. Stephen O’Keeffe, Fed- 
eral Computer Conference 
West, 8455 Colesville Road, 
Suite 700, Silver Spring, 
MD 20910; 301/587-9344 or 
800/343-6944. 


30-May 2 Defense & 
Government Computer 
Graphics Conference West 
sponsored by the National 
Council for Education on In- 
formation Strategies; held 
in Anaheim, CA. Contact: 
Mr. Stephen O’Keeffe, Fed- 
eral Computer Conference 
West, 8455 Colesville Road, 
Suite 700, Silver Spring, 
MD 20910; 301/587-9344. 


6-10 A/E/C SYSTEMS 91 
sponsored by A/E/C SYS- 
TEMS Inc.; held in Wash- 
ington, DC. Contact: Ms. 
Sharon Price, A/E/C SYS- 
TEMS ’91, POB 310318, 
Newington, CT 06131-1196; 
203/666-6097 or 800/451- 
1196. 


14-16 Presentations ’91 
East sponsored by Exposi- 
tion Management Inc.; held 
in Boston. Contact: Mr. Pe- 
ter Kimpton, Exposition 
Management Inc., 1601 Tra- 
pelo Road, Waltham, MA 
02154; 617/290-0400 or 
800/262-3378. 


3-5 The New Designer- 


Computer Graphics for De- 
sign/Spring 91 sponsored by 
The Center for Computer 
Graphics for Design; held in 
New York. Contact: Ms. 
Lisa Grey, The Center for 
Computer Graphics for De- 
sign, 45 Stephenson Ter- 
race, Briarcliff Manor, NY 
10510; 914/741-2850. 


11-45 Commercial CALS 
Application sponsored by 
The Society for Computer- 
Aided Engineering; held in 
Washington, DC. Contact: 
Mr. Mark Hoper for exhibit- 
ing information and Mr. 
Ken Malmberg for confer- 
ence attendance informa- 
tion, CALS/CE, Conference 
& Exposition 91, 5411 East 
State Street, Rockford, IL 
61108; 815/399-8700. 


19-21 Supercomputing 
USA/Pacific 91 sponsored 
by Angus & Rudin; held in 
Santa Clara, CA. Contact: 
Mr. John Derryberry, An- 
gus & Rudin, 501 Seaport 
Court, Suite 101, Redwood 
City, CA 94063; 415/363- 
0982. 


25-27 PC Expo sponsored 
by PC Expo; held in New 
York. Contact: Ms. Annie 
Scully or Mr. Mark Havi- 
land, PC Expo, 385 Sylvan 
Avenue, Englewood Cliffs, 
NJ 07632; 201/569-8542. 


27-30 The PC Show 91 
sponsored by Lines Exposi- 
tion & Management Service 
Pte. Ltd.; held in Singapore. 
Contact: Lines Exposition & 
Management Services Pte. 
Ltd., Manhattan House, 151 
Chin Swee Road, #03-04A, 
Singapore 0316; tel: 
7329811. 


Computer Graphics 
World welcomes news of 
computer graphics-relat- 
ed events. Send com- 
plete information for re- 
view at least 10 weeks 


prior fo issue month to 
Graphics Events, Com- 
puter Graphics World, 
POB 987, Westford, MA 
01886, 
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COMPU TER 


GRAPHICS. 
WORLD > 


will publish the 
SIGGRAPH ‘91 Show Daily 


The Official Daily News Publication of SIGGRAPH ‘91 
in Las Vegas, Nevada 


Published July 30, 31, and August 1, 1991 


COMPUTER GRAPHICS WORLDis proud to announce its official designation 
by ACM SIGGRAPH to publish the Show Daily for the 18th Annual 
SIGGRAPH Conference and Exposition, to be held in Las Vegas, Nevada. 


The events of the show will be covered in three consecutive Issues, 


which will include: 


a ° New Products awe at SIGGRAPH 
* pieaoonetsnscie - 
© Art Show Winners —  . 
e Coverage of indietey fren: and seve | 
¢ List of Exhibitors and Floor Plan oo 
¢ Film and Video Show Highlights = s_——SSSSERAPA 8 
¢ Plans for SIGGRAPH ‘92 
¢ Happenings in Las Vegas 


PAS UEtst 


Last year's Show Daily was a huge success and was widely acclaimed. 

The Show Daily is expected to reach 30,000 key visitors to the SIGGRAPH 
Conference and Exposition. CGW’s July issue will also highlight the conference 
and new products to be announced at SIGGRAPH. Keep the editors posted on 
your new developments so CGW can provide appropriate coverage. 


A PennWell Publication 


COMPUTER 
GRAPHICS 
WORLD 


One Technology Park Drive * Westford, MA 01886 » 508-392-2158 
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NEW ENGLAND, EASTERN 
CANADA 

Alan D. Ventura, Regional 
Manager 

One Technology Park Drive 
P.O. Box 987 

Westford, MA 01886 

(508) 692-0700 


MID-ATLANTIC & 
SOUTHEAST 

lan Ross, Regional Manager 
14 Vanderventer Avenue 
Port Washington, NY 11050 
TEL: (516) 767-3738 

FAX: (516) 883-6268 


MIDWEST, WESTERN 
CANADA 

Phil Davis, Sales Director 
O'Hare East Office Building 
9501 West Devon, Suite 203 
Rosemont, IL 60048 

(708) 696-4350 

FAX: (708) 696-4839 


NORTHERN CALIFORNIA, 
NORTHWEST 

John Sly, Regional Manager 
Bill Cooper 

Boris & Sly Associates 

4000 Elwell Court, Suite 234 
Palo Alto, CA 94303 

(415) 965-4334 

FAX: (415) 965-0255 


SOUTHERN CALIFORNIA, 
SOUTHWEST 

Tom Boris, Regional 
Manager 

Greg Cruse 

2232 S.E. Bristol, Suite 109 
Santa Ana Heights, CA 92707 
(714) 756-0681 

FAX: (714) 756-0621 


SOUTHWEST 

Eric Jeter, Regional Manager 
19627 Interstate 45 North, 
Suite 220 

Spring, TX 77388 

(713) 353-0309 

FAX: (743) 288-8350 
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David T. Round 

69 Imperial Way 

Croydon, Surrey 
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TEL: 81 686 7655 TLX: 938420 
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PARIS 

Daniel Bernard 

Prominter 

40, rue Michelet - B.P. 279 


78502 Sartrouville Cedex, FRANCE 


TEL: (1) 39 14 67 80 
FAX: (1) 39 14 70 14 


MUNICH 

Johann Bylek 

Verlagsburo Bylek 
Stockaeckerring 63 

D-8011 Kirchneim/Muenchen 
Germany 

TEL: (089) 903 88 06 

FAX: (089) 904 35 26 


TOKYO 

Sumio Oka 

Intl Media Representatives 
Room 100, 21 Building 
2-2-22, Okusawa 
Setagaya-ku, Tokyo 158 
Japan 

TEL: 3-502-0656 

TLX: 784J22633 MEDIAREP 
FAX: 5-706-7349 


ITALY 

Luigi Rancati 

Roncati Advertising 
Milano San Felice Torre 5 
20090 Segrate, Italy 

TEL: (02) 70300088 

FAX: (02) 70300074 


KOREA 

Mr. Jeh Nam Song 

Korea International 
Advertising Services Limited 
Room 804, Samduk Building 
131 Ta-dong, Chung-ku 
Seoul 100-180, Korea 

TEL: (02) 779 1538 

FAX: (02) 774 5399 


TAIWAN 
Mr. Summer Chien 
Acer TWP Corporation 


19-2, Lane 234, Fu Hsing N. Rd. 


Taipei, Taiwan, R.O.C. 
TEL: (02) 743 6959 
FAX: (02) 745 1950 


SINGAPORE 

Mr. Mike Seah, Director 

Bell Associated Agency 

No. 3 Pemimpin Drive #07-03 
Lip Hing Ind. Bidg. 

Singapore 2057 

TEL: (65) 258 6066 

FAX: (65) 259 8362 


HONG KONG 

Mr. Tom Gorman 
Managing Director 
CCI-Asia Pacific Ltd. 

Suite 905-Guardian House 
32 01 Kwan Road 

Happy Valley, Hong Kong 
TEL: (852) 833-2181 

FAX: (852) 834-5620 
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THE TURN KEY III 


(500 lines RGB) 
The NEW camera made to be 


used with the Targa+16® and 
other leading capture boards. 


Note: 
We take trade-ins on the 
older TK870U 


TK1070U w Autofocus/Macro 
Lens, Power Supply and System 
Interface Cord. $1780 


Closed Cireuit Products 
(800) 999-3130 / OEM Pricing 
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SOLID MODELING AND 
FEM/FEA FOR VGA-BASED 386/486 
PCs 


There is now a VGA version of our widely used 
ConceptStation® MCAE software. For $3900, you 
can have ConceptSolids, a workstation-based Solid 
Modeler, on our 386/486 PC. Or, for a limited time, 
purchase a Special Combination Package. 
Special $9900 PC package includes: 
«Interactive solid modeler 
«Parametric modification 
* Automatic FEM mesh generator 
* Material property management 
*Mass and section properties 
¢ Equation solver 
* Design mark-up 
«Links to CAD (IGES) 
Available separately: 
*FEA & mechanisms analysis, DXF, rapid prototype 
link 
* Workstation versions start at $6000 
For details, call 1-800-642-7437 ext. 0, 
or send magazine bingo card. 


UN 


ARIES 
TECHNOLOGY 
CIRCLE 102 ON INFORMATION CARD 


Computer Graphics Suppliers’ Association 


Distribution and 


Featuring 
products, 
employment opportunities 
services, systems 
& software. 


CEG 


Continuous Edge Graphics® 


You’ve been reading about it everywhere and 
it is now available! It is possible to achieve a 
virtual 2048 x 2048 display with 744,000 
available colors on a standard VGA monitor. 
Drivers are currently available for AutoCAD 
and Lotus 1-2-3 with Windows 3.0 coming. 


MaxiColor 1024+ with CEG® $299 
Paradise Chip Set w/ 512K DRAM 


SpeedSTAR VGA with CEG® $449 
Tseng ET4000 w/ IMB DRAM and 
Display List Processor. FAST!! 


Prices and Availability Subject to Change 


RETCO Sales Co. 


PO Box 2770 + Santa Rosa, CA + 95405 


*2++t 


ORDER 800-776-0921 


FAX 707-579-3551 
MasterCard - VISA - COD 


© Trademarks of Edsun Laboratories, Inc. 
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MACHINES 
800-842-6417 


FOR ALL OF THE TOP 


PC/MACINTOSH GRAPHICS 


PRODUCTS AND SYSTEMS 


Authorized Dealer/VAR for: 

Adobe, Agfa-Matrix, Aldus, Apple, AT&T-GSL*, Custom Appli- 
cations Inc., Diaquest, Digital Arts, Howtek, Kurta, Lyon Lamb, 
Mainframe, Management Graphics, Mitsubishi, Oxberry, Pixar, 
Quark, Ron Scott, Seiko, SuperMac, Time Arts, Tektronix, 
Truevision*, Videotex, Vision Base, Visual Business Systems, 
Wacom, Zenographics, and many other key products, 


594 Broadway, Suite 502 NYC, NY 10012 
Fax: 212-431-4646 


* AT&T-GSL, Truevision within 150 miles NYC only 
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V-LAN | 


THE GRAPHICS & ANIMATION CHOICE 


The industry standard for 
frame accurate transport 
control with today’s 
MACs, PCs and workstations. 


@ Interfaces with any computer 
having an RS-232 port. 

@ Supports all major VTRs. 

® Compatible with all major 
graphics/animation software. 

® Completely external to computer; 
does not occupy a card slot. 

® Controls 31 different devices. 

@ Single co-ax cable connection. 


Wideomedia” 


merging computer and video technologies 


211 Weddell Drive, Sunnyvale, CA 94089 
TEL: 408.745.1700 FAX: 408.745.6721 
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Get a deep tan 
working at 
your computer. 


Or arich red, a deep blue or a rosy pink. Using 
HiRes QFX™, the amazing new high resolu- 
tion image processing, editing and special effects 
program for the Truevision Targa® and ATVis- 
ta™ graphics adapters, you can: 


Make ordinary photographs look extraordinary. 
Watercolor and oil painting effects from video 
grabbed and scanned images, in gray scale or 
color, are created in 90 seconds or less with 
Norman Breslow’s Painting Effects ($400, Hi 
Res $650). Versions for TARGA-16 and TARGA transparency — with no jaggy edges 
files. Manual written in English, not Computer- * Be selective with our nifty lasso...plus lots 
ese. Call or write for free sample images. more! 
Norman Breslow’s 
Digital Photography 
12021 Wilshire Blvd. 
Suite 290 
Los Angeles, CA 90025 
(213) 478-6056 
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Representation Service 


Secure your place in the UK market using our 
distribution and representation service. The 
CGSA is the professional association which 
represents some ninety companies in the UK 
Computer Graphics and Image Processing 
Industries. Our management services team 
can help you set up effective distribution and 
representation arrangements quickly and cost 
effectively. 


Call +44 905 613236 or Fax +44 905 29138 
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* Change color, contrast, brightness, saturation 
and hue on images as large as 8K by 8K 

« Add glows, embosses and shadows 

* Sharpen, blur, or create painterly effects 

* Scale, rotate and composite with variable 


Call today for the name of your nearest dealer! 


Ron Scott, Inc. 1000 Jackson Bivd 
Houston, TX 77006 (713) 529-5868 
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A Call for Ethics 


The computer software industry must agree on 
and enforce stringent standards for business practices 


By Jeffrey P. Papows 


omething else is wrong in the 
high-tech industry besides an 
economic downturn. The media 
who monitor the industry know it, 
and so do the industry analysts 
and consultants. And, unless the 
problem is addressed, industry 
growth will suffer. 

Triggered by the profound pres- 
sures of competition, as well as a lag 
in customer and media experience 
with new high-tech products, some 
vendors have adopted business prac- 
tices that threaten the integrity of 
the industry as a whole. And, nei- 
ther the best people in the world, 
nor the most spectacular technologi- 
cal achievements, can ever over- 
come the damage to a reputation 
tarnished by dubious business prac- 
tices unless those practices are 
changed. 

Examples of prevalent, harmful 
behavior include willful misrepre- 
sentation of comparative product 
performance and availability, and 
the introduction of “vaporware” 
products that are not ready to be 
released or do not even exist. 

Not only does this environment 
create confusion, it also hurts eve- 
ryone trying to do business in the 
graphics industry. For example, 
customers may be led to believe 
that a new product not only repre- 
sents an important advance, but 
also that it is readily available, 
tested, and proven. When they find 


Jeffrey P. Papows is president and chief op- 
erating officer of Cognos Incorporated and 
chairman of the Software Business Practices 
Council. 


116 


out this isn’t the case, frustration, 
disappointment, and mistrust in- 
evitably ensue. 

Some companies have attempted 
to maintain a competitive position 
by introducing vaporware that will 
not be available to customers for 
many months, or even several years. 

These altered ethics are not re- 
stricted to the marketing side of the 
industry. The absence of significant 
regulatory standards has resulted in 
inconsistent reporting of vendors’ fi- 
nancial information, particularly in 
revenue recognition and research 
and development capitalization. 

The industry is beginning to feel 
the repercussions of these impropri- 
eties. Justifiably angry and con- 
fused, customers are not sure which 
products they should buy or when 
they should buy them. 

The creation last October of the 
Software Business Practices Council 
represents a resolve to better the sit- 
uation. The group’s objective is to 
establish and maintain the integrity 
of the software industry through the 
creation and promotion of ethical 
business practices and higher busi- 
ness standards. The council’s found- 
ing members include: AlCorp Inc., 
Ashton Tate Corp., Banyan Sys- 
tems, Chipcom Corp., Cognos Inc., 
Datamedia Corp., Digital Equip- 
ment Corp., Hewlett-Packard, In- 
gres Corp., Intec Controls Corp., In- 
tegral, Interleaf Inc., Lotus Develop- 
ment Corp., MPE Systems, Multi- 
view Inc., Price Waterhouse, Ross 
Systems, and Sybase Inc. 

The council is not intended to be 
a policing body. The group’s char- 
ter proposes that the body should 
lead a generic, not vendor-specific, 


attack on the problem of unethical 
business practices by initiating di- 
alog and fostering constructive ac- 
tion to restore trust and confidence 
where it is lacking within the 
high-tech industry. 

According to the council, industry 
executives must carefully consider 
such matters as the status of prod- 
uct planning, designing, coding, 
testing, and technological feasibility 
of all new products before making 
performance or availability claims. 

Also, the status of customer or 
beta testing and the expected date 
of general availability must guide 
the timing of product publicity. 


Test First, Then Talk 

Basically, according to the coun- 
cil’s recommendations, the earliest 
point for a new product introduc- 
tion should be after planning, de- 
signing, coding, and preliminary 
testing have been completed, and 
the product has entered the beta 
testing phase. Likewise, new prod- 
ucts should not be introduced pub- 
licly unless they will be available 
within a normal period of time. 

The computer graphics industry 
can no longer afford vaporware, 
misleading advertising, inconsis- 
tencies in financial reporting, or 
inaccurate, deceitful marketing 
practices. By taking positive ac- 
tion—by demanding proper behav- 
ior and urging strict compliance 
with established marketing and fi- 
nancial regulatory standards— 
concerned customers and vendors 
can halt the damage already done 
by the lack of widely accepted ethi- 
cal standards and ensure the fu- 
ture growth of the industry. CGW 
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When it comes to CAD/CAM/CAE, 
what Tek X-terminals draw best is a crowd. 


PRO/ENGINEER 
“TekXpress performed very well with 
Pro/Engineer. The high resolution gai 
19" color display, speed and 
» price will be attractive to 

® our customers.” 
— Lou Volpe, 
Parametric 
Technology Corp. 


MENTAT , 7 
"Tek Xpress 1S 1 easy to set up, easy to 
| — use,fastand “s inexpensive. Best of all, 
it enhances the performance of our product.” 
— Jerry Keane, MARC Analysis 
. Research Corp. 


CADRA-III 

“Many of our customers have design data 
on different systems froma variety 
of manufacturers. TekXpress” 
really helps tie together hetero- 
+ en compute enviornments 


se Xi 


7 "Performance 
‘i 7 y = 4 - tests with ournew 
4 , [1 CAD X11 software on 


\. TekXpress compared 
™ favorably to the market’s leading RISC-based 
“Swanson has built its reputation” ee ee 


GrayTech 


on customer service and support. Software, Inc 


Tek’s 3-year service warranty will be 
» Very attractive to ANSYS users." 

| — Suzanne C. Batt, 
Swanson Analysis 
Systems, Inc. 


"The sharp colors 
and high resolution 
will be attractive to customers 
seeking access to CIMLINC I.D. 
applications across a mixed-vendor 
network from a single device." 

— Patrick J. Walsh, CIMLINC, In 


PATRAN | 
ee Tek press users. can access | 


” MSC/NASTRAN 
"Tek Xpress terminals 
allow users the power of 


| i. a MSC/NASTRAN and MSC/XL 
No other X-terminals run more engineering on whatever platform they choose, 


software with better results than the TekXpre whenever they choose, from a single terminal.” 
family. To prove it for yourself, in your application, —Paul Zalenski, MacNeal-Schwendler Corp. 
see your Tek sales engineer, or call 1-800-225-5434. 


sa 
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COMMITTED TO EXCELLENCE 


Copyright © 1990, Tektronix, Inc. All rights reserved. Product names listed are trademarks of their repective companies. ITD - 157 


RO IT, 
mat — ORs 


With all the talk about the 
TARGA+ you'd think that our rivals 
had finally managed to produce a better 
videographics display controller. 


Not yet. 


is Paintbrush - “LLUMINA.BMP a 
i Edlt ~ ew Fant Style Size a ome 


GENUINE aE of lng REAL 
FLICKER-FREE : — ma: REAL-TIME 
VIDEO i 3 EFFECTS 


Illuminator-16 gives 
you more than 15 
different wipes that 
you'd expect to find 
on high-end broadcast 
equipment including 
slides and push/pulls. 
Other effects include 
multi pictures, mosaic, 
solarization and fades. 


Only IIluminator-16 

offers full-capability 

non-interlaced display. 

Your display is always 

flicker-free...even when 

showing live video and 
: performing real-time 
effects. 


ig 


HONEST 
WINDOWS 3.0 


SUPPORT a . 
labl b The difference is like day and Knight. 
Scalable, movable siiiaaeaaiaie 


video windows with : : 
true Windows 3.0 | " a ms AT, MCA bus and PAL 
support. Perfect for I 800 361 4903 versions available, 
desktop multimedia today. Not soon. 


systems, video trail (514) 685-2630 Today! 


effects and more. 


Sorry, only available Matrox and Illuminator are trademarks of Matrox Electronic Systems Ltd. Register-level 
with IMuminator-1 6. Windows 3.0 is a trademark of Microsoft Corporation. TARGA is a trademark of . . 
Truevision, Inc. MCA is a trademark of International Business Machines Corporation. compatible with 


TARGA 16 
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PRODUCTIVITY, PERFORMANCE ... VISIBLE SOLUTIONS 
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